.  lLvv^  \s/:xjuvia^. 


K 


'V 


0 


O^atneU  Hmttctaitg  Stbrarg 


THE   LIBRARY   OF 


EMIL  KUICHLING,  C.  E. 

ROCHESTER,  NEW  YORK 

THE  GIFT  OF 

SARAH   L.  KUICHLING 

1919 


e^flfaE^a 


» 


Cornell  University 
Library 


The  original  of  tiiis  book  is  in 
tine  Cornell  University  Library. 

There  are  no  known  copyright  restrictions  in 
the  United  States  on  the  use  of  the  text. 


http://www.archive.org/details/cu31924076354442 


Annual  Erpnrt 

nf  Jljf 

§ftmtvn^t  QlnmmtBatnn 

nf  tlfp 

Olttg  nf  laltimor^ 
1913 


UALTI MOBE 

UHYBB    &    THALHEIMCV 

CITY  PEINTEB 

1»14 


SEWERAGE     COMMISSION 


CITY     OF    BALTIMORE 


AMERICAN    BUILDING 


Baltimore,  December  31,  1913. 
Hon.  James  H.  Preston, 

Mayor  of  Baltimore. 
Sir: 

In  accordance  with  Section  i,  Chapter  349,  Acts  of  the 
General  Assembly  of  Maryland,  1904,  which  requires  the 
Sewerage  Commission  to  annually  make  to  the  Mayor  a  de- 
tailed statement  of  its  work  and  expenditures,  we  beg  to  sub- 
mit the  following  report : 

The  death  of  Mr.  William  D.  Piatt,  on  December  23,  1913, 
deprived  the  Commission  of  a  most  useful  member,  and  the 
City  of  a  faithful  servant.  He  was  one  of  those  originally  ap- 
pointed by  the  Mayor  of  Baltimore,  June  19,  1905,  and  upon 
the  organization  of  the  Commission  was  elected  vice-chairman. 
In  the  performance  of  all  his  duties  he  was  faithful  and  ef- 
ficient, and  because  of  his  many  estimable  traits  he  was  highly 
esteemed  by  his  colleagues. 

On  December  31,  19 13,  Thomas  J.  Shryock  was  appointed  to 
fill  the  vacancy  caused  by  the  death  of  William  D.  Piatt. 
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ACCOUNTS    AUDITED. 

The  books,  accounts  and  vouchers  of  the  Commission  have 
been  examined  by  the  Baltimore  Audit  Company,  from  the 
date  that  the  last  report  was  submitted  to  you  to  the  close 
of  business  December  31,  1913.  The  Audit  Company  reported 
that  they  had  examined  the  books  and  accounts  for  1913,  which 
included  the  examination  of  original  vouchers  at  the  Comp- 
troller's office  in  the  City  Hall,  and  are  pleased  to  state  that 
everything  is  correct. 

EXPENDITURES,    1913. 

A  complete  and  detailed  statement  of  disbursements  for  the 
year  1913  has  been  furnished  the  City  Comptroller,  as  follows : 

Administrative   salaries    $27i773  19 

Construction   salaries    239,812  31 

Pumping  Station  salaries  16,643  Si 

Disposal  Plant  salaries  22,014  02 

Cement  Laboratory  salaries    6,042  86 

Repairing  and  Cleaning  Sewers  salaries 12,035  15 

Pumping   Station   expenses 10,625  00 

Disposal  Plant  expenses  5,993  16 

Cement  Laboratory  expenses   705  46 

Repairing  and   Cleaning   Sewers   expenses 259  34 

Special  expenses  35,641  23 

Construction  3,712,891  So 

Amount  expended  in   1913 $4,090,436  73 


The  items,  Salaries  and  Expenses  of  the  Pumping  Station, 
Disposal  Plant  and  Repairing  and  Cleaning  Sewers,  aggre- 
gating $67,570.18,  are  in  fact  maintenance  cost.  As  a  large 
number  of  taxpayers  are  being  served  by  their  operations,  these 
expenses  should  not  be  considered  in  connection  with  construc- 
tion. 
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The  details  of  the  construction  represented  by  this  large 
sum  are  given  in  the  report  of  the  Chief  Engineer,  submitted 
herewith.  The  accomplishment  of  so  much  work  under  vary- 
ing conditions  and  many  obstacles,  is  evidence  of  the  high 
efficiency  of  the  Engineering  Department,  and  also  entitles 
the  employes  of  the  Administrative  Department  to  much  credit 
for  their  accuracy  and  promptness  in  handling  the  accounts 
and  vouchers,  as  stated  in  the  report  of  the  Audit  Company. 

CONTRACTS  LET  IN    I913. 

Sanitary  Contract  No.  107,  Prank  Bruno  &  Co $118,893  52 

Sanitary  Contract  No.  108,  W.   H.  Thompson   Cons.   Co. .  19.833  20 

Sanitary  Contract  No.  109,  Carozza,  Lavezza  &  Carozza.  .  97.702  43 

Sanitary  Contract  No.  no,  McCarthy  &  O'Herron 147,768  94 

Storm-water  Contract  No.  26,  McCarthy  &  O'Herron 258,222  45 

Storm-water  Contract  No.  27,'  Ryan  &  Reilly 39,6 10  05 

Sanitary  Contract  No.  in,  Middleton-Thompson   Co 157.763  40 

Sanitary  Contract  No.  114,  C.  B.  Clark  &  Co 100,162  40 

Sanitary  Contract  No.  115,  Carozza,  Lavezza  &  Carozza.  .  26,042  49 

Sanitary  Contract  No.  116,  Gallagher,   Boyle  &  Bryan 190,001  80 

Storm-water  Contract  No.  28,  Guild  &  Co 97,993  10 

Storm-water  Contract  No.  29,  Whiting-Turner  Cons,  Co..  12,262  00 

Sanitary  Contract  No.  117,  W.  H.  Thompson  Cons.  Co...  51.658  75 

Sanitary  Contract  No.  118,  McCarthy  &  O'Herron 77,069  70 

Sanitary  Contract  No.  121,  Whiting-Turner   Cons.   Co 65868  50 

Storm-water  Contract  No.  30,  McCarthy  &  O'Herron 93.9i6  75 

Sanitary  Contract  No.   113,  John  Dannini 2,03s  73 

Storm-water  Contract  No.  31,  Ryan  &  Reilly 31.382  90 

Sanitary  Contract  No.  120,  Whiting-Turner  Cons.  Co 55.947  5o 

Storm-water  Contract  No.  32,  Guild  &  Co 26,805  20 

Sanitary  Contract  No.  119,  Gallagher,  Boyle  &  Bryan 176,154  75 

Sanitary  Contract  No.  122,  James  Ferry  &  Sons 52,426  90 

Storm-water  Contract,  No.  33,  Ryan  &  Reilly  Co 103,303  20 

Sanitary  Contract  No.  124,  Carozza  Brothers  Co 80,552  25 

Storm-water  Contract  No.  34,  James  Ferry  &  Sons 7,242  50 

Sanitary  Contract  No.  112,  Samuel  T.  Williams 9,092  00 

Sanitary  Contract  No.  128,  McCarthy  &  O'Herron 138,637  85 

Total $2,238,350  26 
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DISPOSAL    PLANT. 


From  time  to  time  we  have  conferred  with  our  Consulting- 
Engineers  as  the  work  has  progressed.  As  the  Disposal  Plant 
has  only  been  put  in  operation  to  a  limited  extent,  we  thought 
it  wise  during  the  past  year  to  have  Mr.  Rudolph  Hering  visit 
the  plant  and  study  its  operation.  He  spent  some  time  in  mak- 
ing a  thorough  investigation  of  the  problem  presented,  and  has 
made  a  number  of  valuable  suggestions,  which  either  have  been 
or  will  be  acted  upon.  It  is  to  be  borne  in  mind  that  the 
highest  degree  of  efficiency  of  the  Disposal  Plant  is  not  likely 
to  be  reached  until  a  larger  proportion  of  the  sewage  of  the 
City  shall  have  been  brought  into  treatment. 

SLUDGE    DISPOSAL. 

In  our  last  annual  report  reference  was  made  to  the  possi- 
bility of  the  use  of  sludge  as  a  fertiHzing  material.  This  ques- 
tion is  still  under  investigation,  and  it  is  hoped  that  before  long 
we  shall  have  sufficient  data  to  enable  us  to  form  a  definite 
opinion  on  the  subject.  There  is  no  doubt  that  sewage  con- 
tains substances  that  are  of  importance  in  the  cultivation  of  the 
soil ;  but  it  remains  to  be  determined  whether  these  can  be 
separated  from  the  sewage  in  sufficiently  concentrated  form  at 
a  sufficiently  low  cost  to  give  them  commercial  value. 

APPROPRIATIONS    EOR    FUTURE    WORK. 

The  appropriation  for  sewer  work  for  the  year  1914  will 
exhaust  the  funds  provided  under  the  Sewerage  Enabling  Acts' 
of  1904  and  1910.  These  two  loans  were  intended  to  provide 
$20,000,000,  but  because  the  Sewerage  Stock  could  not  be  dis- 
posed of  at  par  at  a  rate  of  interest  most  advantageous  to  the 
City,  the  sum  actually  available  for  all  purposes  will  be  approxi- 
mately $18,900,000.  Nevertheless,  the  two  loans  would  be  suf- 
ficient to  do  the  work  of  sewering  and  draining  the  built-up 
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portions  of  the  City  and  Annex,  existing  at  the  time  the  first 
estimates  were  made.  These  estimates  will  be  found  in  the 
annual  report  of  the  Commission  for  1907,  which  stated  that 
the  cost  of  the  sanitary  sewers  as  outlined  in  the  report  for 
1906  would  be  about  $14,000,000,  and  that  the  entire  storm- 
water  system  could  be  properly  constructed  for  about  $4,- 
500,000.  These  estimates  were  based  upon  a  system  of  sewers 
designed  to  use  the  streets  and  alleys  bringing  a  connection 
to  every  house  in  the  City  in  such  a  way  as  to  reduce  the  total 
number  of  miles  of  sewers  to  a  minimum.  The  Legislature  of 
1910  passed  an  Act  requiring  the  Commission  to  lay  sewers  in 
the  alleys  wherever  practicable.  It  is  estimated  that  this  require- 
ment increases  the  cost  of  the  system  about  $1,000,000.  When 
the  first  estimates  were  made,  it  was  understood  that  the  work 
of  the  Commission  would  stop  at  the  outside  building  line.  It 
has  since  been  decided  to  carry  the  front  connection  to  the 
inside  of  the  wall  of  the  building,  enabling  the  owners  of 
small  properties  to  connect  their  buildings  with  the  City's 
sewers  at  less  cost  to  them,  adding  to  the  cost  of  the  system 
for  this  item  approximately  $250,000.  These  changes,  with 
the  discounts  on  sales  of  Sewerage  Stock,  have  reduced  the 
amount  considered  available  for  construction  of  the  sanitary 
and  storm-water  systems  as  contemplated  in  the  original  esti- 
mates, making  the  extension  of  sewers  in  the  rapidly  developed 
outlying  portions  of  the  City  a  serious  problem  with  which  to 
deal.  The  Commissioners  for  Opening  Streets  during  the  year 
made  request  for  drainage  construction  in  streets  outside  of 
the  territory  included  in  the  original  plan.  The  City  Solicitor 
had  advised  them  that  the  Act  placed  on  the  Sewerage  Com- 
mission the  duty  of  providing  for  the  sewerage  and  drainage 
in  connection  with  the  new  streets  in  the  Annex.  The  Sewer- 
age Commission  was  obliged  to  inform  the  Commissioners  for 
Opening  Streets  that  a  certain  amount  of  work  had  been 
planned  in  the  built-up  sections  of  the  City  which  would  ex- 
haust all  of  the  remaining  funds.    Moreover,  it  would  be  most 
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unfair  to  the  taxpayers  residing  in  the  congested  section  of 
the  City,  who  had  been  paying  taxes  for  years,  to  go  into  the 
outlying  parts  where  houses  were  few  and  far  between  and  ex- 
pend the  money  remaining  at  our  disposal  for  drains,  thus  de- 
priving the  crowded  sections  of  the  City  of  much-needed  sewer- 
age privileges.  In  order  to  provide  sewers  and  drains  for  these 
outlying  districts,  a  further  appropriation  will  be  necessary  to 
replace  the  funds  the  Commission  was  deprived  of  by  shrink- 
age in  the  amount  available  on  account  of  the  above  items.  It 
is  safe  to  say  that  the  work  can  be  brought  to  a  state  that  might 
be  called  practical  completion,  with  the  further  appropriation 
of  $3,000,000.  It  appears  to  the  Commission  that  the  ex- 
tension of  the  sewers  can  be  done  more  economically  and 
promptly  by  the  present  organization  (both  administrative  and 
engineering)  than  later  on  taking  it  up  under  a  new  organi- 
zation. 

Respectfully, 

Ch.arles  England,  Chairman. 
James  H.  Preston,  Ex  officio. 
Morris  Whitridge. 
Ira  Remsen. 

WiELIAM   B.  KlNES. 
GUSTAV    SlEGMUND. 

Thomas  J.  Shryock. 
Harry  W.   Rodgers,  Secretary. 
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SEWERAGE    COMMISSION. 


ANNUAL    REPORT 

OF    THE 

CHIEF    ENGINEER 

FOR   THE   YEAR   1913 


Baltimore,  December  31,  1913. 

Mr.  Charles  England,  Chairman;  and 

Gentlemen  of  the  Sewerage  Commission. 

Dear  Sirs: 

I  have  the  honor  to  present  to  you  a  report  upon  the  work 
done  by  the  Engineering  Department  of  the  Commission  from 
January  i,  1913,  to  December  31,  1913. 

The  total  value  of  the  work  completed  during  the  year  was 
about  $3,875,000.  This  embraces  139  miles  of  sewers,  drains 
and  house-connections,  varying  in  size  from  5  inches  to  29  feet 
in  diameter,  in  the  beds  of  the  streets  and  alleys  of  the  City, 
and  1,541  catch-basins,  and  includes  such  work  as  the  enclos- 
ing of  Jones  Falls,  the  diversion  tunnel  under  Guilford  ave- 
nue, the  large  i2xi8-foot  storm-water  drain  in  Linwood  ave- 
nue, and  18  acres  of  extensions  and  improvements  to  the  Dis- 
posal Plant. 

The  difficulties  and  details  necessary  in  constructing  this 
amount  of  sewers  and  drains,  in  streets  and  alleys  filled  with  all 
kinds  of  obstructions,  is  difficult  to  make  clear  to  a  layman, 
but  is  fully  appreciated  by  engineers. 

The  sewer  construction  in  Baltimore  is  further  greatly  com- 
plicated because  of  the  Enabling  Act  requiring  all  sewage  to  be 
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purified,  necessitating  the  separating  of  the  storm-water  from 
the  sanitary  sewage,  thereby  requiring  the  building  of  two 
separate  systems  of  sewers  and  drains,  crossing  and  recrossing 
each  other  in  thousands  of  places.  The  supporting  of  build- 
ings and  taking  care  of  the  surface  drainage  and  traffic  is  alsa 
a  difficult  problem,  considering  the  scope  of  the  work.  The 
number  of  complaints,  compared  to  the  amount  of  work,  shows 
that  the  work  has  been  carried  on  with  the  minimum  amount 
of  interference  with  corporations,  other  City  Departments,, 
property-holders  and  traffic.  The  few  law  suits  that  have 
been  instituted  against  the  City,  in  connection  with  our  work, 
have  resulted  in  the  City  winning  practically  all  of  the  cases, 
with  one  or  two  small  exceptions. 

JONES'   PALLS. 

The  construction  of  the  Jones'  Falls  Conduits  has  been 
completed  from  loo  feet  south  of  Baltimore  street,  at  which 
point  the  drainage  problem  has  been  solved,  to  the  chamber 
at  the  entrance  to  the  tunnel  between  Biddle  and  Chase  streets, 
a  distance  of  5,484  feet,  redeeming  428,300  square  feet  of  land 
in  the  heart  of  the  City,  eliminating  ten  street  bridges  and  one 
double-track  railroad  bridge  and  making  possible  the  redemp- 
tion of  175,000  additional  square  feet  of  land  and  the  elimi- 
nation of  two  additional  railroad  bridges. 

This  work,  being  in  the  bed  of  a  running  stream,  subject  to 
sudden  floods,  has  been  a  most  trying  piece  of  construction, 
and  it  is  therefore  with  considerable  gratification  that  I  am 
able  to  report  it  has  been  completed  without  law  suits  or 
serious  loss  to  the  contractor. 

DIVERSION  TUNNEL  UNDER  GUILEORD  AVENUE. 

The  diverting  of  the  Falls  at  a  point  in  front  of  Union 
Station  into  a  29-foot  tunnel  under  Guilford  avenue,  effected 
a  very  large  saving  by  eliminating  the  long  bend  in  the  Falls,. 
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shortening  the  construction  about  700  feet  and  giving  a  large 
quantity  of  excellent  rock  from  the  tunnel  for  the  concrete 
necessary  in  the  construction,  which  factor  secured  a  much 
lower  bid  from  the  contractor,  and  effected  a  saving  to  the 
City  of  approximately  $150,000. 

The  tunnel  is  75  per  cent,  completed — the  excavation  at  the 
southerly  end  being  within  no  average  feet  of  the  the  retain- 
ing wall  of  the  Falls,  between  Biddle  and  Chase  streets;  the 
northerly  end  being  within  97  average  feet  of  the  retaining  wall 
in  front  of  Union  Station,  and  the  concrete  lining  having  been 
completed  for  a  distance  of  574  feet. 

The  difiSculties  the  contractor  has  encountered  in  this  con- 
struction have  been  many,  and  I  regret  to  say  that  the  sub- 
contractor. Lane  Brothers  Company,  is  one  of  the  few  con- 
tractors we  have  had  to  fail  on  us  during  the  expenditure  of 
some  seventeen  million  dollars,  involving  many  difficult  pieces 
of  construction.  The  original  contractors,  Fisher  &  Carozza, 
however,  took  over  the  work  promptly  and  are  pushing  it  in 
a  much  better  manner  that  the  sub-contractor  was  doing. 

I  am  pleased  to  say,  further,  that  for  the  past  year  we  have 
been  carrying  the  flow  of  Jones'  Falls  through  the  east  con- 
duit, which  was  built  for  the  ordinary  flow,  and  although  this 
conduit  is  the  smallest  of  the  three,  on  account  of  the  smooth 
bore  and  calculated  grades  it  has  been  able  to  take  care  of  prac- 
tically all  the  heavy  storms  we  have  had,  which  verifies  our 
calculations  in  a  most  satisfactory  manner. 

PUMPING  STATION. 

It  is  a  pleasure  to  report  that  the  three  27,500,000-gallon 
pumps,  which  were  put  into  operation  on  January  31,  1912, 
have  worked  in  a  most  perfect  manner  since  that  time,  and 
have  been  one  of  the  means  of  relieving  the  odor  from  the 
harbor  until  we  were  able  to  intercept  a  sufficient  amount  of 
sewage  to  give  permanent  relief.     This  was  done  by  inter- 
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cepting  a  large  portion  of  the  flow  of  Jones'  Falls  and  pump- 
ing in  to  the  Disposal  Plant,  there  purifying  it.  On  account 
of  the  rapid  introduction  of  the  sewerage  system  around  the 
harbor,  allowing  us  to  intercept  the  sewage  flowing  into  the 
harbor,  we  were  able  to  discontinue  the  pumping  of  water 
from  Jones'  Falls  on  May  30,  1913.  A  sufficient  number  of 
houses  in  the  low-level  district  have  been  connected  to  require 
the  employment  of  three  shifts  at  the  Pumping  Station,  keep- 
ing the  force  at  work  day  and  night. 

DISPOSAL    PLANT. 

At  the  time  of  starting  the  construction  of  the  sewerage  sys- 
tem we  found  available  $10,000,000  in  bonds,  being  half  of 
the  amount  necessary,  according  to  our  estimate.  Not  know- 
ing whether  sufficient  funds  to  complete  the  entire  system 
would  become  available  later  on,  I  endeavored  to  lay  out  the 
expenditure  of  this  money  in  such  a  way,  by  building  a  certain 
amount  of  sewers  in  the  City  with  a  sufficiently  large  Dis- 
posal Plant  at  Back  River,  as  to  make  the  expenditure  avail- 
able as  a  working  plant  as  far  as  the  money  went.  This 
resulted  in  our  constructing  a  Disposal  Plant  at  Back  River 
capable  of  taking  care  of  275,000  people.  Immediately  on 
the  voting  of  the  additional  funds  to  complete  the  system 
(which  loan,  I  am  informed,  passed  by  the  largest  vote  ever 
received  in  the  City  of  Baltimore),  plans  were  made  to  bring 
the  Disposal  Plant  up  to  a  capacity  of  600,000  people.  Work 
on  this  extension  has  progressed  in  a  satisfactory  manner 
during  the  year.  In  the  extension,  improvements  in  detail 
have  been  made,  and  the  plant  is  being  kept  up  to  the  very 
latest  word  in  sewage  disposal,  both  in  this  country  and 
abroad.  The  power  and  light  secured  by  the  flow  of  the 
sewage  are  giving  most  satisfactory  results. 

We  have  turned  over  to  the  Health  Department  about  40,000 
houses  for  connection  to  the  sewers  and  will  have  ready  in  a 


•a 

11 


I  I"* 

o  S3  * 


iz; 


fs- 


^  5" 
5  as* 

^|«?- 
-I  s 

■gti; 

a 

M 
I 

H 

a 

0- 


/ 


a 
S  «5 

•safe 

■  nag 
M 


go 


s 
to 
a 
a 
a 


§ 

n 
a 

0 


SEWERAGE   COMMISSION.  13 

short  time  about  20,000  more.  I  understand  that  over  30,000 
houses  have  been  connected  and  are  now  draining  to  the  Dis- 
posal Plant. 

HYDRO-ELECTRIC    PLANT. 

In  designing  the  Disposal  Plant,  arrangements  were  made 
to  insert  turbines  at  the  point  where  the  purified  sewage  was 
ready  to  be  discharged  into  Back  River.  The  flow  of  the  puri- 
fied sewage  operates  these  turbines,  which  in  turn  run  dyna- 
mos, producing  more  than  sufficient  power  and  light  to  operate 
the  plant — a  feature  that  stands  out  unique  in  sewage  disposal, 
Baltimore  being  the  only  place  where  such  power  is  secured. 

EALLSWAY    VIADUCT. 

In  accordance  with  the  action  of  the  Mayor  and  the  Board 
of  Estimates,  employing  me  as  Consulting  Engineer  to  carry 
out  the  construction  of  the  Viaduct,  which  action  was  approved 
by  your  Commission,  I  proceeded  and  designed  the  Viaduct 
along  the  general  lines  recommended  in  my  report  to  the  Com- 
mission in   1906. 

This  Viaduct  is  for  the  purpose  of  lifting  the  road-bed  of 
the  Fallsway,  constructed  over  the  top  of  the  Jones'  Falls  re- 
inforced conduits,  from  the  present  crossing  of  Madison  street 
at  the  intersection  of  the  Falls,  to  the  present  grade  of  Eager 
street.  Chase  street  and  Guilford  avenue,  crossing  the  Northern 
Central  tracks  above  grade. 

This  contract  was  awarded  to  Stewart-Jones  Company  and 
Claiborne,  Johnston  &  Company,  at  their  bid  of  $190,693.15. 
Later,  through  the  sanction  of  the  City  Solicitor,  the  bonding 
companies  and  the  Board  of  Estimates,  the  Stewart- Jones  Com- 
pany dropped. out,  leaving  the  work  in  the  hands  of  Claiborne, 
Johnston  &  Company. 

This  contract  covered  the  superstructure,  over  the  roof  of 
the  conduits,  as  the  foundations  had  been  previously  authorized 
by  the  Board  of  Estimates,  after  arranging  with  your  Com- 
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mission  to  construct  them  in  conjunction  with  the  building  of 
the  conduits  in  the  bed  of  the  Falls,  it  being  more  economical 
to  build  the  foundations  for  the  Viaduct  into  the  roof  of  the 
conduits  while  the  latter  were  in  process  of  construction. 
These  foundations  were  constructed  at  the  low  unit  prices 
obtained  in  the  conduit  work,  the  cost  amounting  to  about 
$25,000.  Payment  for  this  work  is  being  made  by  the  Com- 
mission on  monthly  estimates,  to  the  contractor  for  Section 
No,  2  of  the  Jones'  Falls  Conduits,  and  upon  its  completion 
the  amount  expended  is  to  be  repaid  to  the  Commission  from 
the  funds  apropriated  for  the  construction  of  the  Fallsway. 

In  designing  the  Viaduct,  the  first  438  feet,  from  Madison 
street  north,  starting  at  nothing  and  rising  to  a  height  of  I5J4 
feet,  was  of  such  construction  as  would  not  permit  of  the  build- 
ing of  arches  from  an  architectural  standpoint.  It  was  de- 
signed so  as  to  have  the  roadway  of  this  portion  laid  on  a 
fill  between  retaining  walls.  In  place  of  letting  a  contract  for 
the  filling  in  of  this  space  at  additional  cost  to  the  City,  I 
recommended  that  this  be  made  a  central  dump,  charging  a 
price  per  load  for  dumping  earth,  thereby  receiving  a  revenue 
instead  of -making  an  expenditure.  This  fill  is  proceeding  in 
a  very  satisfactory  manner,  and  arrangements  have  just  been 
made  with  large  contractors  to  begin  running  the  dirt  in  very 
rapidly.  Therefore,  if  the  weather  permits,  in  the  course  of 
a  very  short  time  I  do  not  see  why  traffic  cannot  be  diverted 
over  the  portion  of  the  Viaduct  from  Eager  street  south,  ahead 
of  the  paving,  if  so  desired..  However,  it  would  be  better  if  ar- 
rangements could  be  made  to  pave  this  section  ahead  of  the  other 
paving,  immediately  on  our  releasing  it,  which  will  be  in  advance 
of  the  fill  being  completed,  if  the  weather  conditions  are  favor- 
able. This  would  be  desirable  from  several  standpoints.  In  this 
connection,  careful  consideration  should  be  given  to  the  ques- 
tion of  the  advisibility  of  using  bituminous  joints  in  the  paving 
of  the  Viaduct,  for  two  reasons :  First,  we  have  expansion 
joints  in  the  floor  slab,  which  will  be  quite   a   factor  in  the 
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future,  and  bituminous  joints  in  the  paving  will  allow  the  ex- 
pansion and  contraction  to  take  place  much  better  than  a 
cement  joint;  second,  it  will  reduce  the  noise,  which  is  now 
complained  of  on  the  lower  section  of  the  Fallsway,  where 
cement  filler  was  used. 

While  the  work  on  the  Viaduct  has  not  moved  along  as 
rapidly  as  desirable,  the  section  between  Madison  and  Eager 
streets  has  been  a  particularly  tedious  part.  The  contractor 
having  assembled  his  plant,  from  now  on,  up  to  the  mouth  of 
the  tunnel,  there  is  no  reason  why  the  work  should  not  proceed 
much  more  rapidly.  I  am  pushing  the  contractor  with  this 
object  in  view. 

In  this  connection,  I  wish  to  say  that  the  Pennsylvania  Rail- 
road has  co-operated  with  us  in  a  most  satisfactory  manner, 
with  reference  to  the  adjustment  of  their  tracks  at  the  cross- 
ing of  the  Viaduct. 

DESIGNING  DEPARTMENT. 

On  account  of  the  lack  of  information  regarding  under- 
ground structures,  the  very  extensive  ramifications  of  the 
sewerage  system,  the  effort  to  interfere  as  little  as  possible 
with  existing  structures,  and  in  order  to  give  the  contractor 
as  much  information  as  possible  in  making  his  bid,  we  have 
necessarily  had  to  make  extensive  investigations  of  the  records 
of  all  the  City  Departments  and  public  service  corporations; 
and,  in  addition,  sink  numerous  test-pits.  This  has  resulted  in 
adding  to  our  engineering  cost,  but  it  has  been  the  means 
of  effecting  large  savings  to  the  City,  by  the  contractors  giving 
lower  prices  on  account  of  having  this  information,  and  will 
result  in  the  City  having  one  of  the  most  complete  under- 
ground maps  of  any  city  in  the  country.  It  has  also  en- 
abled us  to  do  our  work  with  the  least  possible  interference  with 
the  structures  of  other  City  Departments  and  public  service 
corporations.     This  has  involved,  since  the  beginning  of  the 
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work,  the  preparation  of  10,500  drawings.  Included  in  this 
number  are  107  record  plats  which  have  been  entirely  com- 
pleted, and  383  partially  completed.  These  plats,  which  form 
the  foundation  of  our  contract  drawings,  show  street,  lot  and 
curb  lines,  existing  sewers  and  drains,  tracks,  pipes  and  other 
structures,  with  depths,  sizes  and  materials. 

During  the  year  1913  we  have  passed  nearly  19,500  permits 
for  connections  to  the  new  sewers,  requiring  the  giving  of 
depth  and  location,  and  have  examined  about  2,500  plans  sub- 
mitted by  the  other  City  Departments,  public  service  cor- 
porations, etc.,  to  see  that  the  proposed  structures  did  not  in- 
terfere with  our  work.  In  addition,  about  2,000  plans  were 
furnished  for  our  information  by  the  Gas  Company,  Telephone 
Company,  etc.  Since  the  beginning  of  our  work,  about  15,000 
original  drawings  have  been  submitted  by  outside  parties, 
either  for  approval  or  for  our  information,  and  about  10,000 
additional  duplicate  drawings  have  been  received,  showing  re- 
visions or  changes  from  the  plans  originally  submitted,  making 
a  total  of  about  25,000  separate  outside  drawings  passed  on 
since  our  work  began. 

In  planning  and  executing  such  work  as  the  Baltimore 
Sewerage  System,  either  one  of  two  diametrically  opposed 
policies  may  be  followed : 

First — The  plans  and  preliminary  investigations  may  be  of 
the  most  general  character,  leaving  it  to  the  contractor  to 
make  detailed  investigations  and  to  assume  all  risks  of  un- 
known conditions.  If  this  plan  is  followed  the  contractor's 
prices  are  necessarily  high,  in  order  to  cover  contingencies. 

Second — The  plans  and  preliminary  studies  may  be  made 
in  great  detail,  showing,  so  far  as  possible,  all  underground 
conditions  and  obstructions,  and  leaving  as  few  things  as  pos- 
sible to  be  covered  by  the  contractor's  allowance  for  contin- 
gencies. This  method  results  in  the  lowest  prices  from  the 
contractors  and  has  been  adopted  by  the  Sewerage  Commis- 
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sion,  with  the  result  that  we  have  secured  very  wide  compe- 
tition and  generally  low  prices  on  all  of  the  work  which  has 
been  done.  The  saving  secured  by  the  lower  prices  has  been 
many  times  greater  than  the  additional  cost  of  preparing  the 
plans  along  the  above  lines. 

TE^~ING    STATION. 

The  Sewerage  Commission's  method  of  testing  their  cement 
and  having  a  complete  laboratory  producing  satisfactory  re- 
sults caused  the  Mayor  and  Board  of  Estimates  to  decide  to 
place  the  testing  of  all  cement  purchased  by  the  City's  con- 
tractors under  the  jurisdiction  of  the  Sewerage  Commission. 
The  Sewerage  Commission  having  agreed  to  this  proposition, 
our  cement  laboratory  force  was  moved  to  the  City  Testing 
Station  in  July,  1912.  During  1913  the  laboratory  sampled 
and  tested  2,215  ^°^^  (representing  1,810,593  bags)  of  cement. 
The  larger  part  of  the  cement  tested  was  sampled  in  dealers' 
warehouses,  and  each  bag  was  tagged,  as  the  cement  was  in- 
tended to  be  sold  in  small  quantities  to  different  contractors. 
The  cost  of  this  work  (sampling,  tagging  and  testing)  was 
unusually  low,  amounting  to  about  three-quarters  of  a  cent  per 
bag.  Where  the  cement  was  purchased  in  large  lots  to  be  used 
on  specific  pieces  of  work,  the  bags  were  not  tagged,  and  the  cost 
of  sampling  and  tagging  each  lot  of  cement  amounted  to  only 
$2.04.  The  Commission  bills  the  cost  of  operating  the  Cement 
Laboratory  against  the  various  departments  by  which  the  ce- 
ment is  used,  the  charge  to  each  department  being  based  on 
the  amount  of  cement  used  by  it. 

The  brands  tested  embrace  the  following:  Alpha,  Atlas, 
Dexter,  Dragon,  Edison,  Giant,  Lehigh,  Matcham,  Nazareth, 
Saylor,  Security,  Tidewater,  Universal,  Vulcanite  and  White- 
hall. 
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PHOTOGRAPHY. 


In  the  subway  construction  in  New  York  we  found  that  the 
use  of  photography  was  a  most  important  factor  in  our  engi- 
neering work  in  saving  money  to  the  city  in  law  suits.  This 
feature  was  introduced  in  the  Sewerage  Commission's  work 
from  the  very  start  and  has  resuUed  in  producing  evidence 
that  has  thwarted  a  great  many  law^suits  and  enabled  the  City 
to  win  many  others.  Our  method  has  been  to  carefully  ex- 
amine buildings  before  our  work  was  started,  and  in  the  case 
of  any  defects,  have  them  photographed ;  also,  elevations  taken 
on  curbs  and  sills.  While  this  has  added  to  the  first  cost,  it 
has,  as  stated  above,  enabled  us  to  save  large  sums  to  the 
City. 

NEW    PAVING. 

In  order  to  meet  the  strenuous  program  of  paving  adopted 
by  His  Honor,  the  Mayor,  I  am  gratified  to  report  that  we 
have  been  able  to  keep  well  in  advance  of  the  paving.  On 
December  12,  1913,  we  called  the  attention  of  the  Paving 
Commission  to  the  fact  that  we  had  released  about  37  miles  of 
streets,  in  addition  to  those  they  had  asked  us  for,  which 
were  then  available  for  paving.  Since  then,  we  have  released 
additional  streets  and  are  about  ready  to  release  a  considerable 
number  of  miles  more.  This  has  only  been  jxjssible  by  the 
most  strenuous  work  on  the  part  of  everyone  connected  with 
the   Sewerage  Commission. 

The  pushing  of  the  paving  so  closely  behind  such  extensive 
sewerage  and  drainage  work  has  placed  the  Commission  in 
a  very  critical  position,  as  the  settlement  of  these  trenches, 
covering  such  a  tremendous  area  through  various  kinds  of  soils 
and  under  masses  of  pipes,  makes  a  contingency  that  we  have 
used  every  effort  to  overcome.  It  is  therefore  gratifying  to 
have  had  practically  no  replacing  of  new  pavements  over  our 
trenches,  demonstrating  that  unusual  care  has  been  exercised 
in  our  backfilling. 
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The  proper  construction  and  efficiency  of  sewers  and  drains 
depends  on  carefully  constructing  them  on  calculated  grades; 
and  the  further  fact  that  sewer  work  is  so  quickly  covered, 
makes  it  a  class  of  work  requiring  most  careful  inspection, 
from  both  an  engineering  and  inspection  standpoint. 

I  have  introduced  50  photographs  and  5  tables  showing  the 
actual  work  in  progress,  in  detail,  which  will  give  the  layman 
a  better  idea  of  the  magnitude  and  variety  of  the  engineering 
work. 

Respectfully  submitted, 

Calvin  W.  Hendrick, 

Chief  Engineer. 
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6,600  lin.  ft.    8"  sewer. 
3,500  lin.  ft.  10"  sewer. 
1,400  lin.  ft.  12"  sewer. 
1,150  lin.  ft.  16"  sewer. 

25  cu.  yds.  rock  excavation. 
180  cu.  yds.  concrete  masonry. 
6,000  lin.  ft.  4"  to  6"  underdrain. 
420  M.  ft.  B.  M.  Sheeting,  shoring,  etc. 
600  lin.  ft.  manholes. 
60  manhole  frames  and  covers. 
350  manhole  steps. 
12,200  lin.   ft.   excavation   for  house-connec- 
tions. 
13,750  lin.  ft.  vitrified  and  cast-iron  pipe  house- 
connections. 
700  branches. 

500  lin.  ft.  W.  I.  water  supply  pipe  to  man- 
holes. 
2,500  sq.  ft.  granolithic  pavement  relaid. 
6,000  lin.    ft.    vitrified   and   other   pavement 
relaid. 
'^  flush  tanks. 
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Sanitary   Contract 
No.  118,  Lateral 
Sewers,  Dis- 
tricts Nos.  21-A 
and  22- A. 
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Principal  Items  of  Work. 

3,500  Hn.  ft.  30"  sewer. 

60  cu.  yds.  concrete  masonry. 
3,500  lin.  ft.  4"  to  6"  underdrain. 

415  M.  ft.  B.  M.  sheeting,  shoring,  etc. 
1,500  lin.  ft.  piles. 
220  lin.  ft.  manholes. 
13  manhole  frames  and  covers. 
90  manhole  steps. 
1,650  lin.    ft.    excavation    for  house-connec- 
tions. 
1,790  lin.  ft.  vitrified  and  cast-iron  pipe  house- 
connections. 
100  sq.  ft.  granolithic  pavement  relaid. 
100  lin.    ft.   vitrified   and   other   pavement 
relaid. 

Date  of 
Contract. 

vo" 

6 

4 

u 

Whiting- 
Turner   Con- 
struction Co. 

6 

Sanitary    Contract 
llo.   120,  Locust 
Point     Trunk 
Sewer,     Section 
No.  2.    . 
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Proportion 

OF  Work 

Completed 

Dec.  31,  1913. 

55  per  cent. 
None. 
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Pn 

1,550  cu,  yds.  excavation  for  78"  drain. 
1,760  lin.  ft.  30"  to  42"  masonry  drain. 
1,320  lin.  ft.  20"  to  24"  T.  C.  drain. 
82  cu.  yds.  brick  masonry. 

730  cu.  yds.  concrete  masonry. 
1,000  lbs.  reinforcing  steel. 
1,780  lin.  ft.  4"  to  8"  underdrain. 

150  cu.  yds.  rock  excavation. 

500  cu.  yds.  embankment. 

5,215  lin.  ft,  30"  to  5o"x30"  masonry  drain. 
15,960  lin.  ft.  15"  to  24"  T.  C.  drain. 
3,750  lin.  ft,   12"  to  18"  inlet  connections. 

410  cu.  yds.  concrete  masonry. 
2,400  lbs.  reinforcing  steel. 
1,300  lin,  ft,  4"  to  8"  underdrain. 
205  M.  ft.  B.  M.  sheeting,  shoring,  etc. 
50  cu.  yds.  rock  excavation. 
117  inlets. 

el 

<  a 

Q5 

Nov.  12, 1913 
Dec.  26,  1913 

pi 

Guild  &  Co. 
Ryan  &  Reilly. 

< 

6 

Storm-Water  Con- 
tract No.  32. 

Storm- Water  Con- 
tract No.  33. 
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SEWERAGE     COMMISSION 

OF     THE 

CITY    OF     BALTIMORE 

AMERICAN    BUILDING 


Baltimore,  December  31,  1912. 

Hon.  James  H.  Preston, 

Mayor  of  Baltimore. 

Sir: 

In  pursuance  with  the  requirement  of  Section  i,  Chapter  349, 
of  the  Acts  of  General  Assembly  of  Maryland  of  1904,  that 
the  Sewerage  Commission  shall  annually  make  to  the  Mayor 
a  detailed  report  of  its  official  transactions  and  expenditures, 
we  have  the  honor  to  report : 

The  death  of  William  W.  Mclntire,  March  3,  1912,  also  that 
of  J.  Edward  Mohler,  August  6,  1912,  deprived  the  Commis- 
sion of  two  most  useful  members.  Mr.  Mclntire  had  been  a 
member  of  the  Commission  less  than  one  year,  while  Mr. 
Mohler  was  one  of  the  original  appointees.  Both  served  the 
City's  interests  faithfully,  always  appreciating  the  responsi- 
bilities of  their  positions.  They  were  highly  esteemed  by  their 
colleagues  on  the  Commission,  and  their  deaths  deeply  deplored. 

On  April  16,  1912,  William  B.  Kines,  was  appointed  to  fill 
the  vacancy  caused  by  the  death  of  William  W.  Mclntire,  and 
on  September  10,  1912,  Gustav  Siegmund  was  named  as  suc- 
cessor to  T.  Edward  Mohler. 
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ACCOUNTS   AUDITED. 


The  books  and  accounts  of  the  Commission  were  duly  ex- 
amined by  the  Baltimore  Audit  Company,  from  the  date  of  the 
last  audit  to  the  close  of  the  business  December  31,  1912.  The 
-\udit  Company  reports  as  follows : 

"We  have  completed,  under  our  contract  with  the  Mayor  and 
City  Council  of  Baltimore,  an  audit  and  examination  of  your 
bpoks  and  accounts  for  the  year  1912,  which  included  the  ex- 
amination of  original  vouchers  at  the  Comptroller's  office  in  the 
City  Hall,  and  are  pleased  to  state  that  everything  was  found 
to  be  correct  and  in  good  order. 

"During  the  course  of  our  examination  we  have  made  the 
,  usual  complete  audit  of  the  details  of  your  books,  and  wish  to 
comment  upon  the  efficient  manner  in  which  they  are  kept." 


EXPENDITURES  1912. 

There  has  been  submitted  to  the  City  Comptroller  a  com- 
plete and  detailed  statement  of  disbursements  for  the  year  1912 
as  follows: 

Construction    $2,181,838  22 

Construction   salaries 187,562  18 

Administrative   salaries 27428  99 

Special  expenses 36,261  26 

$2,433,090  65 
Credit — 

By  amount  derived  from  sale  of  plans  and  supervision 
of  private  drain  construction,  rent,  old  material,  etc.  .         5,352  13 

Net  amount  expended  in   1912 $2,427,738  52 
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CONTRACTS  LET  IN    I912. 

Sanitary  Contract  No.  80,  Bond  &  Bates $IS>9I7  9S 

Sanitary  Contract  No.  83,  Pacific  Flush  Tank   Co 2,509  00 

Sanitary  Contract  No.  79,  M.    J.    Beach 35,527  10 

Sanitary  Contract  No.  81,  Ryan   &    Reilly 171,367  75 

Sanitary  Contract  No.  84,  Ryan   &   Reilly 12,832  25 

Sanitary  Contract  No.  85,  Gallagher,   Boyle   &   Mueller...  24,711  50 

Storm-water  Contract  No.  19,  B.    F.    Sweeten    &    Son....  51,284  85 

Storm-water  Contract  No.  20,  Ryan   &    Reilly 18,895  00 

Sanitary  Contract  No.  86,  B.   F.   Sweeten  &  Son 92,424  35 

Sanitary  Contract  No.  87,  B.  F.  Sweeten  &  Son 163,976  oo 

Sanitary  Contract  No.  88,  James  Ferry  &  Sons 84,904  50 

Sanitary  Contract  No.  89,  H.  C.  Brooks  &  Co 44,840  00 

Sanitary  Contract  No.  90,  Ryan   &   Reilly 44,240  25 

Coal,   Lynah  &  Read 4,080  00 

Storm-water  Contract  No.  21,  C.  B.  Clark  &  Co 103,316  45 

Sanitary  Contract  No.  91,  Carozza  &  Lavezza 3,549  20 

Sanitary  Contract  No.  92,  Gallagher,   Boyle   &   Mueller...  30,697  50 

Sanitary  Contract  No.  93,  William   McCarthy  &  Co 65,249  50 

Sanitary  Contract  No.  94,  Gallagher,   Boyle  &  Bryan 36,121  25 

Sanitary  Contract  No.  95,  Ryan    &   Reilly 109,383  50 

Storm-water  Contract  No.  22,  B.  F.  Sweeten  &  Son 164,972  72 

Sanitary  Contract  No.    97,  Gallagher,  Boyle  &  Bryan....  35,690  55 

Sanitary  Contract  No.    98,  James    Ferry   &    Son 39,846  75 

Sanitary  Contract  No.    99,  William  McCarthy  &  Co 31,358  00 

Sanitary  Contract  No.  100,  Lane   Bros.   Co 400,772  00 

Sanitary  Contract  No.  loi.  Standard  Lime  and  Stone  Co.  487,550  00 

Sanitary  Contract  No.  102,  C.  B.   Clark  &  Co 117,503  10 

Sanitary  Contract  No.  103,  Ryan    &   Reilly 38,733  65 

Storm-water  Contract  No.  23,  William  McCarthy  &  Co.  .  5,990  27 

Sanitary  Contract  No.  104,  William  McCarthy  &  Co 80,289  75 

Sanitary  Contract  No.  105,  Carozza  &  Lavezza 20,768  45 

Sanitary  Contract  No.  106,  William   McCarthy  &  Co 37,834  25 

Storm-water  Contract  No.  24,  B.   F.   Sweeten  &  Son 166,194  00 

Storm-water  Contract  No.  25,  James    Ferry    &    Sons 279,990  25 


$3,023,321  64 


There  was  steady  progress  in  the  work  of  the  Commission 
during  the  year.    The  large  amount  of  construction,  involving 
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the  expenditure  of  considerable  sums  of  money,  correspond- 
ingly increased  the  business  of  the  Commission,  and  added  to 
its  work  and  responsibility  in  the  proper  disbursement  and  ac- 
counting of  such  large  sums.  The  report  of  the  Chief  Engi- 
neer, covering  in  detail  the  work  of  his  Department,  is  sub- 
mitted herewith. 

SEWERS   IN   ORANGEVILEE. 

A  request  was  received  from  the  Orangeville  Improvement 
Association  of  Baltimore  County,  inquiring  upon  what  terms 
the  inhabitants  of  that  section  could  connect  with  the  out-fall 
sewer.  After  a  consultation  with  the  City  SoHcitor  the  Orange- 
ville Improvement  Association  was  informed  that  according  to 
the  Act  of  the  Legislature,  application  must  be  made  through 
the  County  Commissioners  of  Baltimore  County,  acting  as  a 
Highway  Commission  for  Baltimore  County,  and  that  any  con- 
nection with  the  out-fall  sewer  must  be  approved  by  the  Chief 
Engineer  of  the  Sewerage  Commission;  and  the  work  of  tap- 
ping the  out-fall  sewer  must  be  done  by  the  County  Commis- 
sioners, and  at  their  expense,  but  under  the  direction  and  con- 
trol of  the  Chief  Engineer  of  the  Sewerage  Commission.  Also, 
that  the  County  Commissioners  pay  the  cost  of  disposing  of 
the  sewage  thus  brought  into  the  out-fall  sewer,which  cost  shall 
include  not  only  the  actual  cost  of  pumping  and  disposing  of 
the  sewage,  but  also  the  pro-rata  cost  of  maintaining  the  dis- 
posal plant. 

SEUDGE  DISPOSAE. 

There  was  introduced  in  the  City  Council  an  Ordinance  grant- 
ing the  exclusive  right  and  privilege,  to  parties  named  therein, 
to  take  the  sludge  of  all  sewage  assembled  at  the  City's  Sewage 
Disposal  Plant  at  Back  River,  in  return  for  which  the  City 
was  to  receive  a  certain  per  cent,  of  the  gross  receipts  from 
the  business  of  handling  and  sale  of  the  sludge.  The  Com- 
mission, in  opposition  to  this  measure,  appeared  before  a  Joint 
Committee  of  the  City  Council,  to  which  it  was  referred,  and 
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where  it  is  now  pending.  The  Commission  has  always  regarded 
the  possibilities  of  revenue  from  the  disposal  of  the  sludge  or 
solid  matter  obtained  from  the  sewage  at  the  Disposal  Plant, 
but  deem  it  most  unwise  for  the  City  to  enter  into  any  con- 
tract or  agreement  until  a  more  general  house  connection  with 
the  sewerage  system  will  enable  the  Commission  by  investiga- 
tion to  ascertain  more  fully  the  commercial  value  of  the  sludge. 
Such  an  investigation  in  the  future  can  alone  determine  whether 
it  is  more  desirable  for  the  City  to  dispose  of  the  sludge  by 
preparing  it  for  marketing  purposes,  or  by  receiving  competitive 
bids  for  it  in  its  crude  state.  The  fact  that  the  Commission 
has  received  propositions  for  the  purchase  of  the  sludge,  other 
than  that  contemplated  in  the  ordinance,  shows  unmistakably 
that  in  this,  as  in  all  other  matters  of  contract  on  the  part  of 
the  Cit}-,  competitive  bidding  is  the  only  proper  basis. 

SEWERING  OE    BAY  VIEW   AND   BUILDINGS. 

Upon  your  request  and  in  accord  with  a  suggestion  of  the 
Board  of  Supervisors  of  City  Charities,  the  Commission  di- 
rected that  a  lateral  sewer  be  constructed  from  Bay  View  to 
the  out-fall  sewer ;  also  that  connections  with  the  various  build- 
ings be  made  with  the  lateral,  and  the  Chief  Engineer  was 
further  directed  to  make  an  extended  study  of  the  rearrange- 
ment of  the  existing  drains,  as  desired  by  the  Supervisors  of 
City  Charities.  Later,  Sydenham  Asylum  was  included.  This 
being  City  property  in  Baltimore  County,  its  sewering  was 
authorized  by  one  of  the  Acts  passed  by  the  Legislature. 

JONES  falls'  viaduct 

In  accordance  with  a  request  of  the  Board  of  Estimates,  it 
was  decided  that,  in  order  to  meet  certain  requirements,  then 
work  of  placing  the  foundations  of  the  Jones'  Falls  Viaduct, 
between  Eager  and  Chase  streets,  be  done  in  connection  with 
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the  construction  of  the  Jones'  Falls  conduits,  and  under  Con- 
tract No.  2.  The  Board  of  Estimates  agreed  that  the  Sewer- 
age Fund  should  be  fully  reimbursed  in  the  Ordinance  of  Esti- 
mates, to  be  taken  out  of  the  Jones'  Falls  Loan  Fund. 

DRESDEN    INTERNATIONAL    HYGIENIC    EXPOSITION. 

Information  was  received  from  the  Dresden  International 
Hygienic  Exposition  that  the  Sewerage  Commission's  Exhibit 
at  that  Exposition  had  been  awarded  a  diploma.  This  diploma 
will  be  duly  forwarded  to  this  City  from  Dresden. 

Respectfully, 

Charles  England,  Chairman, 
James  H.  Preston,  Bx-OMcio, 
William  D.  Platt, 
Morris  Whitridge, 
Ira  Remsen, 
William  B.  Kines, 
GusTAv  Siegmund. 

Harry  W.  Rodgers,  Secretary. 
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ANNUAL  REPORT 

OF  THE 

Chief   Engineer   for  the  Year   1912 

BawimorB^  December  31,  1912. 

Mr.  Charles  England^  Chairman;  and 

Gentlemen  of  the  Seiverage  Commission. 

Dear  Sirs: 

I  have  the  honor  to  present  to  you  a  report  upon  the  work 
done  by  the  Hngineering  Department  of  the  Commission  from 
January  i,  1912,  to  December  31,  1912. 

The  total  value  of  the  work  done  during  the  year  was 
$2,534,402.55. 

In  addition  to  prosecuting  work  on  contracts  carried  over 
from  the  previous  year,  we  have  let  during  1912,  34  contracts, 
amounting  to  $3,023,321.64. 

The  total  length  of  sewers  and  drains  laid  from  the  be- 
ginning of  the  work  to  December  31,  1912,  is  1,688,684.091 
linear  feet,  or  319.83  miles,  ranging  in  size  from  5  inches  to 
12  feet  in  diameter. 

In  addition  to  the  above,  we  have  completed  sufficient  units 
at  the  Disposal  Plant  to  care  for  the  sewage  from  approxi- 
mately 275,000  people,  and  have  just  let  additional  contracts 
for  units  to  bring  the  capacity  of  the  plant  up  to  600,000  people. 
We  have  also  completed  and  placed  in  operation  the  Sewerage 
Pumping  Station,  with  three  27,500,000-gallon  pumps. 
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One  of  the  important  features  of  the  year  was  the  comple- 
tion of  the  sewage  pumps  at  the  Pumping  Station  and  placing 
them  in  operation.  Elaborate  ceremonies  were  held  on  Janu- 
ary 31,  and  the  three  pumps  were  started  for  the  first  time 
by  His  Honor,  Mayor  James  H.  Preston.  Mr.  Charles  M. 
Schwab,  President  of  the  Bethlehem  Steel  Company,  the  builder 
of  the  pumps,  was  present,  as  were  also  the  members  of  the 
Commission  and  other  prominent  City  officials.  The  operation 
of  these  pumps  since  that  date  has  been  in  every  way  most 
satisfactory  and  fully  up  to  our  expectations. 

The  past  year  has  been  one  of  great  activity  on  the  part  of 
everyone  connected  with  the  sewerage,  drainage  and  disposal 
construction.  The  difficulties  have  been  greatly  increased  on 
account  of  the  extensive  paving  program,  necessitating  our 
having  to  readjust  the  method  of  carrying  on  the  sewer  work 
from  that  which  has  been  followed  heretofore,  on  account  of 
having  to  scatter  our  work  in  small  pieces. 

In  planning  for  the  expenditure  of  the  first  loan,  the  sanitary 
work  was  given  precedence  over  the  storm-water  construction, 
and  storm-water  drains  were  only  constructed  where  damage 
suits  against  the  City  had  been  instituted,  and  upon  urgent 
requests  from  the  City  Solicitor,  Board  of  Health  and  City 
Engineer  to  relieve  conditions  in  other  sections  which  were 
acute.  Therefore,  large  areas  of  sanitary  sewers  were  com- 
pleted, with  but  few  storm-water  drains  in  these  sections. 

When  the  Paving  Commission  began  active  operations,  it 
was  found  necessary  to  build  the  storm-water  drains,  in  order 
to  eliminate  the  cross-gutters.  The  Commission,  in  the  mean- 
time, having  received  the  second  loan,  promptly  began  the  in- 
troduction of  storm-water  drains  in  these  sections,  and  also, 
at  additional  cost  to  both  the  contractors  and  the  Commission, 
built  sections  of  sanitary  sewers  in  various  streets  in  order  to 
co-operate  with  the  Paving  Commission.  This  has  entailed  an 
enormous  amount  of  extra  work  on  the  engineering,  design- 
ing and  construction  departments,  and  has  added  very  greatly 
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to  the  difficulties  of  the  contractors  in  prosecuting  their  work, 
on  account  of  having,  in  many  cases,  no  outlet  for  the  ground- 
water. This  co-operation  on  the  part  of  the  Commission,  how- 
ever, has  resulted  in  the  Paving  Commission  being  able  to  let 
and  construct  a  large  amount  of  paving  work. 

In  addition  to  the  large  mileage  of  sanitary  lateral  sewers 
constructed  during  the  year,  one  of  the  most  important  pieces 
of  sanitary  work  undertaken  was  the  Locust  Point  Interceptor^ 
which  skirts  the  south  side  of  the  harbor.  At  the  end  of  the 
year  the  contractor  had  completed  quite  a  large  section  of  this 
sewer  in  York  street,  between  Light  street  and  Battery  avenue, 
and  in  Hughes  street  east  of  Battery  avenue. 

On  the  High  Level  Interceptor  over  a  mile  of  tunnel  has 
been  driven  under  the  streets  of  the  City,  bordered  by  expensive 
buildings,  part  of  which  was  in  very  wet  and  soft  material, 
making  the  work  very  difficult. 

An  important  link  in  the  High  Level  Interceptor  is  the  siphon 
on  Eager  street,  crossing  Jones  Falls,  consisting  of  one  36- 
inch  and  two  42-inch  cast-iron  pipes,  depressed  to  pass  under 
the  tracks  of  the  Pennsylvania  Railroad  and  the  Western  Mary- 
land Railway  and  over  the  Jones  Falls  Conduits.  With  the 
completion  of  this  work  there  will  be  an  outlet  for  all  the  high 
level  laterals  east  of  Myrtle  avenue  and  Saratoga  street,  and 
a  continuous  sewer  from  this  point  to  Back  River. 

A  large  part  of  the  work  of  the  year  was  the  no  less  neces- 
sary, but  less  interesting,  work  on  the  lateral  sewers  and  house- 
connections.  This  work  involves  a  vast  amount  of  detail  in 
connection  with  obstructions,  investigating  and  locating  house- 
connections  to  best  serve  the  properties  affected,  and  many 
other  matters  which  in  themselves  seem  small,  but  which  if 
not  properly  looked  after  would  create  a  large  amount  of 
trouble  and  complaint. 

The  large  number  of  private  sewers  in  the  alleys  now  being 
sewered  adds  greatly  to  the  difficulty  of  the  work.  In  one 
fifteen-foot  alley  four  8-inch  and  five  6-inch  private  drains 
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were  encountered.  In  this  alley  there  was  a  great  amount  of 
running  water  and  sand,  and  a  6-inch  water  main. 

The  alley  construction  is  unusually  difficult  on  account  of 
the  surface  drainage  and  the  proximity  of  old  buildings,  in 
addition  to  underground  obstructions.  We  have  been  very 
fortunate  in  getting  through  with  so  little  damage. 

Although  contract  plans  for  the  storm-water  system  have 
been  prepared,  including  work  in  all  sections  of  the  City,  a 
special  effort  was  made  to  complete  as  much  of  the  system  in 
South  Baltimore  as  practicable,  so  that  a  large  part  of  the 
work  included  in  Storm-Water  Contracts  Nos.  21,  22,  23  and 
24  is  in  South  Baltimore.  As  soon  as  this  work  is  completed, 
in  connection  with  the  sanitary  system,  the  streets  in  this  sec- 
tion will  be  rapidly  released  to  the  Paving  Commission  for 
paving,  and  in  a  very  short  time  this  section  of  the  City  will 
not  only  be  possessed  of  complete  sewerage  and  drainage  sys- 
tems, but  also  improved  paving. 

Jones  Falls  Work. 

The  Jones  Falls  work  has  proceeded  in  a  most  satisfactory 
manner,  notwithstanding  the  contractors  had  to  encounter  one 
of  the  most  severe  winters  in  forty  years,  together  with  nu- 
merous heavy  floods.. 

The  Falls  have  been  entirely  enclosed  for  a  distance  of  1,940 
feet ;  in  addition,  2,672  feet  of  the  East  Conduit  has  been  com- 
pleted. The  heading  of  the  tunnel  under  Guilford  avenue  has 
been  extended  from  the  entrance  of  the  retaining  wall,  between 
Biddle  and  Chase  streets,  to  a  point  250  feet  beyond  Preston 
street,  a  total  distance  of  800  feet.  The  heading  of  the  Jenkins 
Run  Sewer  tunnel  has  been  extended  through  to  meet  the  large 
tunnel,  a  distance  of  430  feet.  The  rock  excavated  from  this 
tunnel  is  being  crushed  and  used  to  form  the  concrete  conduits 
in  the  bed  of  the  Falls  below  Chase  street.  This  was  taken  into 
consideration  and  included  in  our  approximate  estimates  when 
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forming  my  plans  for  the  Jones  Falls  construction.     The  use 
of  this  stone  has  resulted  in  a  large  saving  to  the  City. 

We  hope  to  have  the  work  completed  from  a  point  175  feet 
south  of  Centre  street  to  Baltimore  street  by  June,  1913. 

Fallsway  Viaduct. 

I  have  about  completed  plans  for  the  viaduct  to  carry  the 
roadway  from  Madison  street  over  the  Northern  Central  tracks, 
intersecting  Eager  and  Chase  streets,  and  Biddle  street  at 
Guilford  avenue.  This  work,  however,  cannot  be  put  under 
contract  until  the  conduits  in  the  bed  of  the  Falls,  from 
Madison  street  to  the  entrance  to  the  tunnel,  are  completed. 
We  are,  however,  proceeding  with  the  construction  of  the 
piers  for  the  viaduct  that  will  rest  on  the  roof  of  the  con- 
duits, and  on  the  west  side,  as  the  work  on  the  conduits 
proceeds. 

This  improvement,  in  connection  with  the  enclosing  of  Jones 
Falls,  will  be  of  far-reaching  value  to  the  whole  City  in  the 
increase  in  taxes,  improvement  of  health  and  traffic  conditions, 
and  will  be  one  of  the  best  business  ventures  the  City  has  ever 
entered  into. 

Another  feature  of  the  Jones  Falls  work,  which  was  started 
and  completed  during  the  year,  is  the  Drift-Catcher,  located 
just  south  of  the  Cedar  Avenue  bridge  across  the  Falls,  which 
will  prevent  any  large  floating  material  from  entering  the  closed 
part  of  the  Falls. 

Disposal  Plant. 

When  the  Commission  came  into  existence,  they  had  funds 
at  their  disposal  sufficient  to  complete  about  one-half  of  the 
system,  and  not  knowing  whether  they  would  later  on  have 
sufficient  money  to  complete  the  whole  system,  I  designed  the 
Disposal  Plant  and  laid  out  sufficient  sewers  to  take  care  of 
practically  one-half  the  City,  so  that  in  case  the  balance  of  the 
money  was  not  forthcoming,  the  City  would  have  completed 
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the  system  as  far  as  the  money  went.  The  balance  of  the  funds 
having  been  secured,  however,  we  have  laid  out  additional 
units  at  the  Disposal  Plant  to  take  care  of  the  City  as  outlined 
in  our  original  plans.  The  contracts  for  these  units  amount 
to  $888,322. 

Trees  have  been  planted  and  roads  built  at  the  Disposal  Plant 
which,  with  the  electric  lights  produced  by  the  flow  of  the 
sewage,  make  this  improvement  one  of  great  attraction.  It  is 
well  worth  a  visit  from  any  taxpayer  who  is  interested  in  the 
improvement  of  his  City.  We  are  having  persons  from  ail 
parts  of  the  world  visit  Baltimore  for  the  purpose  of  inspect- 
ing this  plant — strangers  are  more  familiar  with  the  work 
going  on  in  Baltimore  than  are  many  of  the  Baltimoreans. 

Harbor  Odors. 

In  order  to  relieve  the  unbearable  odors  emanating  from  the 
harbor,  before  the  sanitary .  sewers  were  completed  that  would 
intercept  the  sewage  draining  into  it,  the  Commission  inter- 
cepted the  dr}'  weather  flow  of  the  main  storm-water  drains 
discharging  into  the  harbor,  thereby  diverting  a  large  amount 
of  sewage  from  the  hotels  and  big  office  buildings  to  the 
Sewage  Pumping  Station.  In  addition,  a  large  amount  of  the 
flow  of  Jones  Kails  was  diverted  by  pumping  it  through  the 
Pumping  Station  to  Back  River  and  there  purified — resulting 
in  great  relief  from  the  odors  of  the  harbor,  and  statements 
from  the  steamboat  men  that  they  had  not  only  been  relieved 
of  the  odors,  but  that  the  cost  of  painting  their  boats  had  been 
materially  reduced. 

HOUSE-CONNECTIONS. 

We  have  turned  over  to  the  Health  Department  over  21,000 
houses  to  have  notices  sent  to  connect  to  the  sanitary  sewers. 

We  have  laid  sewers  and  drains  in  portions  of  over  1,000 
streets  and  alleys.     Sanitary  sewers  have  been  laid  during  the 
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year  1912  in  the  areas  described  as  follows,  and  the  sanitary 
system  within  these  areas  is  practically  completed: 

Beginning  at  Pratt  and  Light  streets,  to  Fayette  street,  to  Calvert 
street,  to  Saratoga  street,  to  Qiarles  street,  to  Pleasant  street,  to  Calvert 
street,  to  Jones  Falls,  to  Pratt  street,  to  point  of  beginning. 

Beginning  at  Lanvale  street  and  Park  avenue,  to  Laurens  street,  to 
Linden  avenue,  to  Whitelock  street,  to  Bolton  avenue,  to  Druid  Hill 
Park,  to  Mount  Royal  Terrace,  to  North  avenue,  to  Jones  Falls,  to 
Lanvale  street,  to  point  of  beginning. 

Beginning  at  Fayette  and  Aisquith  streets,  to  Eager  street,  to  Gay 
street,  to  Wolfe  street,  to  Ashland  avenue,  to  Broadway,  to  Monu- 
ment street,  to  Bond  street,  to  Payette  street,  to  Fairmount  avenue, 
to  Broadway,  to  Pratt  street,  to  Caroline  street,  to  Gough  street,  to 
Central  avenue,  to  Fawn  street,  to  High  street,  to  Eastern  avenue,  to 
Jones  Falls,  to  Pratt  street,  to  Lloyd  street,  to  Baltimore  street,  to 
East  street,  to  Fayette  street,  to  point  of  beginning. 

Beginning  at  Valley  and  Twentieth  streets,  to  Hope  street,  to  Lan- 
vale street,  to  Ensor  street,  to  North  avenue,  to  Valley  street,  to  point 
of  beginning. 

Intercepting  sanitary  sewers  have  been  built  in  the  follow- 
ing streets : 

Beginning  at  Cathedral  and  Centre  streets,  to  Park  avenue,  to  Mul- 
berry street,  to  Greene  street,  to  Saratoga  street,  to  Myrtle  avenue  and 
Saratoga  street. 

Eager  street,  from  Calvert  street  to  Buren  street. 

Beginning  at  Light  and  York  streets,  to  Battery  avenue,  to  Hughes 
street,  to  Covington  and  Hughes  streets. 

In  addition  to  the  sewers  laid  within  the  above  described 
areas,  sewers  have  been  laid  in  certain  other  areas  and  in 
certain  streets  and  alleys  in  order  to  allow  us  to  release  streets 
for  paving,  as  given  in  the  following  list.  A  few  short  lengths 
of  sewer  have  been  laid  in  other  localities  in  order  to  provide 
connections  for  new  buildings  or  to  meet  other  conditions  which 
arose  during  the  year;  these  last  mentioned  sewers, 'in  all  cases. 
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were  less  than  one  block  in  length,  and  are  not  included  in  the 
following  list : 

Beginning  at  Cathedral  and  Preston  streets,  to  Charles  street,  to 
Mount  Royal  avenue,  to  Calvert  street,  to  Preston  street,  to  St.  Paul 
street,  to  Chase  street,  to  Cathedral  street,  to  point  of  beginning. 

JJeginning  at  Warren  avenue  and  Light  street,  to  Covington  street, 
to  Grindall  street,  to  Riverside  avenue,  to  Cross  street,  to  Light  street, 
to  point  of  beginning. 

Beginning  at  William  and  Cross  streets,  to  Riverside  avenue,  to 
Clement  street,  to  William  street,  to  point  of  beginning. 

Dolphin  and  Oliver  streets,  from  Foster  street  to  a  point  200  feet 
west   of    Maryland   avenue. 

Hoffman  street,  from  Eutaw  street  to  Brevard  street. 

Preston   street,  from   Eutaw  street  to  Brevard  street. 

Bolton   street,   from   Lafayette   avenue  to   Hoffman  street. 

Ridgely  street,  from  Ostend  street  to  Fremont  avenue. 

Eutaw  street,  from  Pratt  street  to  Lee  street. 

Howard  street,   from   Pratt  street   to   Camden   street. 

Camden  street,  from  Eutaw  street  to  Howard  street. 

Dover  street,  from  Eutaw  street  to  Howard  street. 

Oswego  avenue,   from  Towanda  avenue  to  Reisterstown  road. 

Reisterstown  road,  from  Oswego  avenue  to  Sixth  avenue. 

Boarman  avenue,  from  Calloway  avenue  to  Lewin  avenue. 

Linden  avenue,  from  Dolphin  street  to  Hoffman  street. 

Linden  avenue,  from  Preston  street  to  Biddle  street. 

The  streets  in  which  storm-water  drains  have  been  con- 
structed during  the  year  are  as  follows : 

Fairmount  avenue,  from  Central  avenue  to  Bethel  street. 
Caroline  street,   from  Fairmount  avenue  to  Fayette  street. 
Bond  street,  from  Fairmount  avenue  to  Fayette  street. 
Fayette  street,  from  Central   avenue   to   Eden    street. 
Fayette  street,  from  Bond  street  to  Broadway. 
Wolfe  street,   from  Jefferson  street  to   McElderry  street. 
McElderry  street,  from  Wolfe  street  to  Chappel  street. 
McElderry  street,  from  Eden  street  to   Bond  street. 
Warden  street,  from  Eager  street  to  Chase  street. 
Chase  street,  from  Warden  street  to  Brentwood  avenue. 
Brentwood  avenue,   from  Chase  street  to  Biddle  street. 
Biddle  street,  from  Brentwood  avenue  to  Greenmount  avenue. 
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Caroline  street,  from  Ashland  avenue  to  Chase  street. 
German  street,  from  Arch  street  to  Greene  street. 
Greene  street,  from  German  street  to  Baltimore  street. 
Lee  street,   from   Howard  street  to   Sharp   street. 
Jefferson  street,  from  Somerset  street  to  Central  avenue. 
Orleans  street,  from  Somerset  street  to  Central  avenue. 
Jefferson  street,  from  Eden  street  to  Ann  street. 
Oliver  street,    from  Lamont  street  to  Caroline  street. 
Caroline  street,  from  Oliver  street  to  Federal  street. 
Oliver  street,  from  Wolfe  street  to  west  side  of  Broadway. 
Intersection  of  Washington  street  and  Eager  street. 
Intersection  of  Brentwood  avenue  and  Eager  street. 
Intersection  of  Forrest  street  and  Eager  street. 
McDonogh  street,  from  Eager  street  to  Barnes  street. 
Fayette  street,  from  High  street  to  East  street. 
Wolfe  street.  Eager  street  to  Madison  street. 
Ashland  avenue,  from  Wolfe  street  to  Washington  street. 
Intersection  of  Fayette   street   and   Arch   street. 
Intersection  of  Raborg  street  and  Arch  street. 
■%>  Intersection  of  German  street  and  Arch  street. 
Intersection  of  Durham  street  and  Eager  street. 
Intersection  of  Castle  street  and  Eager  street. 
Bond  street,  from  Hoffman  street  to  Federal  street. 
McMechen  street,  from  Druid  Hill  avenue  to  Madison  avenue. 
Fairmount  avenue,  from  CoUington  avenue  to  Montford  avenue. 
Montford  avenue,  from  Fairmount  avenue  to  Fayette  street. 
Intersection  of  Pine  street  and  Pin  alley. 
Intersection  of  Pine  street  and  Melrose  alley. 
Intersection  of  Luzerne  street  and   Monument  street. 
Intersection  of  Pine  street  and  Saratoga  street. 
Intersection  of  Pine  street  and  German   street. 
Intersection  of  Pine  street  and  Lexington  street. 
Intersection  of  Pine  street  and  Fayette   street. 
Intersection  of  Pine  street  and  Raborg  street. 
Intersection  of  Pine  street  and  Baltimore  street. 
Sharp  street,  'from  Stockholm  street  to  Henrietta  street. 
West  street,  from  Race  street  to  Patapsco  street. 
Lee  street,  from  Hanover  street  to  Light  street. 
Heath  street,  from  Race  street  to  Light  street. 
Clarkson  street,  from  Barney  street  to  Heath  street. 
Barney  street,  from  Clarkson  street  to  Johnson  street. 
Charles  street,  from  Heath  street  to  Randall  street. 
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Gwynn's  Falls  Park  and  Chestnut  road. 
Randall  street,  from  Charles  street  to  Battery  avenue. 
Granby  street,  from  East  Falls  avenue  to  High  street. 
Fort  avenue,  from  Light  street  to  Battery  avenue. 
Jordan  alley,  from  Robert  street  to  Laurens  street. 
Federal  street,  from  Guilford  avenue  to  Barclay  street. 
Oliver  street,   from  Latrobe   street  to  Carter  street. 
Greenmount  avenue,  from  Cemtery  Gate  to  Belvedere  street. 
Preston  street,  from  Greenmount  avenue  to  Homewood  avenue. 
Greenmount  avenue,  from  Preston  street  to  Hoffman  street. 
Fort  avenue,  from  Lowman  street  to  Haubert  street. 
Woodall  street,  from  Fort  avenue  to   Clement  street. 
Clement  street,  from  Towson  street  to  Andre  street. 
Andre  street,  from  Fort  avenue  to  Clement  street. 
Hamburg  street,  from  Light  street  to  William  street. 
Fort  avenue  and  Charles  street. 
Fort  avenue  and  Patapsco  street. 
Fort  avenue  and  Hanover  street. 
Fort  avenue  and  Olive  street. 
Fort  avenue  and  Marshall   street. 
Granby  street  and  Exeter  street. 

Hanover  street,  from  Winder  street  to  McComas  street. 
Hanover  street,  from  Moale   street  to   waterfront. 
Cromwell  street,  from  Charles  street  to  Hanover  street. 
Kelso   street,  from   Marshall   street  to  waterfront. 
Castle  street,  from  Bank  street  to  harbor. 
Intersection  of  Aliceanna  street  and  Chester  street. 
Longwood  street,  from  Stafford  street  to  Frederick  road. 
Frederick  road,  from  Longwood  street  to  P.,  B.  &  W.  R.  R. 
Frederick  road,  from  Hurley's  lane  to  Gwynn's  Falls. 
Frederick  avenue,  from  Gwynn's  Run  to   Smallwood  street. 
Lanvale  street,  from   Pennsylvania  avenue  to  Argyle  avenue. 
Argyle  avenue,  from  Lanvale  street  to  Mosher  street. 
Lafayette  avenue,  from  Argyle  avenue  to   Myrtle  avenue. 
Lafayette  avenue,  from  Eutaw   Place  to   Linden  avenue. 
Linden  avenue,  from  Lafayette  avenue  to  Mosher  street. 
Mosher  street,  from  Eutaw  Place  to  Bolton  street. 
Morris  alley,   from  Lafayette  avenue  to  McMechen  street. 
McMechen  street,   from  Madison  avenue  to  Eutaw   Place. 
Linwood  avenue,  from  Lombard  street  to  McElderry  street. 
Ensor  street,  from  Monument  street  to  Ashland  avenue, 
Preston  street,  from  Ensor  street  to  Harford  avenue. 
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Eager  street,  from  Valley  street  to  Stirling  street. 

Chestnut  street,  ffom  Gay  street  to  Low  street. 

Intersection  of  Monument  street  and  Graves  street. 

Intersection  of  Constitution  street  and  Monument  street. 

Hillen  street,  from  Jones  Falls  to  Colvin  street. 

Aisquith  street,  from  Low  street  to  Monument  street. 

High  street,  from  Low  street  to  Gay  street. 

West  side  of  Forrest  street,  from  Ensor  street  to  Hillen  street. 

Fayette  street,  from  Collington  avenue  to  Patterson  Park  avenue. 

Front  street,  from  High  street  to  Exeter  street. 

Fayette  street,  from  Wolfe  street  to  Chester  street. 

Roland  avenue,  from  Thirty-sixth  street  southward  about  goo  feet. 

Madison  street,  from  Washington  street  to  Chester  street. 

Barre  street,  from  Hanover  street  to  Light  street. 

Conway  street,  from  Hanover  street  to  Light  street. 

Intersection  of  Camden  street  and  Charles  street. 

Greenmount  avenue,  from  Lanvale  street  to  250  feet  north  of  La- 
fayette avenue. 

Springdale  avenue,  from  Thirteenth  street  to  Fourteenth  street. 

Fourteenth  street,  from  Springdale  avenue  to  alley  north  of  Spring- 
dale  avenue. 

Alley  north  of  Springdale  avenue,  from  Fourteenth  street  to  alley 
west  of  Fourteenth   street. 

Beech  avenue,  from  Ninth  street  to  Tenth  street. 

Tenth  street,  from  Beech  avenue  to  Piedmont  avenue. 

Piedmont  avenue,  from  Tenth  street  to  point  200  feet  west  thereof. 

Mulberry  street,  from  Smallwood  street  to  Payson  street. 

Monroe  street,  from  Mulberry  street  to  Penrose  avenue. 

Saratoga  street,  from  Smallwood  street  to  Monroe  street. 

Lexington  street,  from  Wheeler  street  to  Payson  street. 

Smallwood  street,  from  Lexington  street  to  Penrose  avenue. 

Penrose  avenue,  from  Smallwood  street  to  Bentalou  street. 

Bentalou  street,  from  Penrose  avenue  to  Lexington  street. 

Wheeler  street,  from  Lexington  street  to  alley  south  of  Lexington 
street. 

Alley  south  of  Lexington  street,  from  Wheeler  street  to  Gwynn's  Run. 
.Orem  avenue,  from  Pennsylvania  avenue  to  Parkwood  avenue. 

Morris  avenue,  from  Orem  avenue  to  Whittier  avenue. 

Whittier  avenue,  from  Morris  avenue  to  alley  west  of  Auchentoroly 
Terrace. 

Alley  west  of  Auchentoroly  Terrace,  from  Whittier  avenue  to  Mon- 
dawmin  avenue. 
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Hoffman  street,  from  Linden  avenue  to  Mason  alley. 

Lanvale  street,  from  Linden  avenue  to  Bolton  street. 

Mosher  street,  from  Bolton  street  to  Park  avenue. 

Lombard  street,  from  Jones  Falls  to  Exeter  street. 

Exeter  street,  from  Lombard  street  to  Baltimore  street. 

High  street,  from  Lombard  street  to  Watson  street. 

Polk  street,   from  400  feet  south  of  Gorsuch  avenue  to   Abbottston 

street. 
Abbottston  street,  from  Polk  street  to  250  feet  east  thereof. 
Carswell  street,  from  Polk  street  to  250  feet  east  thereof. 
Alley   south  of  Carswell   street,   from   Polk   street   to  250  feet   east 

thereof. 
Alley  south  of  Gorsuch  avenue,  from  Polk  street  to  Van  Buren  street. 
Van  Buren  street,  from  alley  south  of  Gorsuch   avenue  to   Gorsuch 

avenue. 
Gorsuch  avenue,  from  Van  Buren  street  to  Kennedy  avenue. 
Kennedy  avenue,  from  Gorsuch  avenue  to  Abbottston  street. 
Carswell  street,  from  Kennedy  avenue  to  120  feet  east  thereof. 
Abbottston  street,  from  Kennedy  avenue  to  17s  feet  east  thereof. 
Brook's  lane,  from  Morris  alley  to  Madison  avenue. 
Appleton  street,  from  Presstman  street  to  Baker  street. 
Hargrove  alley,  from  Twenty-eighth  street  to  100  feet  south  thereof. 
Twenty-second  street,  from  Taylor  street  to  Jenkin  Run  Drain. 
Lafayette  avenue,  from  Greenmount  avenue  to  Barclay  street. 
Lafayette  avenue,  from  Lovegrove  alley  to  Calvert  street. 
Barclay  street,  from  Lafayette  avenue  to  North  avenue. 
Terminal  street,  from  Courtney  street  to  Jones  Falls. 
Carey  street,  from  Cleaveland  street  to  Columbia  avenue. 
Hill  street, .  from  Sharp  street  td  Hanover  street. 
William  street,  from  Warren  avenue  to  Hamburg  street. 
Battery  avenue,  from  Warren  avenue  to  Hamburg  street. 
Ensor  street,  from  Ashland  avenue  to  Well  street. 
Intersection  of  Monument  street  and  Buren  street. 
Intersection  of  Ensor  street  and  Forrest  street. 
Caroline  street,  from  Ashland  avenue  to  Gay  street. 
Fayette  street,  from  Greene  street  to  Arch  street. 
Intersection  of  West  street  and  Wall  street. 
Intersection  of  West  street  and  William  street. 
Intersection  of  West  street  and  Battery  avenue. 
William  street,  from  Montgomery  street  to  harbor. 
Battery  avenue,  from  Montgomery  street  to  harbor. 
Intersection  of  Springdale  avenue  and  Twelfth  street. 


REIXFOKCED    CONCRETE    STORM-Ti^ATEli    DRAIN    UNDER    CONSTRUCTION. 


Tliis   Drain   Is  Five   Feet  Nine   Inches  Wide   by  Three   Feet  High,   and  Passes    ThrousU 
Canning  Factory  of  D.  B.  Foote,  Castle  Street,  South  of  Aliceanna   Street. 


PECK'S    RUJV    STORM-WATER    DRAIN    IIV    SMALLWOOD    STREET,    SOUTH    OF 
FRANKLIN    STREET,   UNDER    CONSTRUCTION. 

This   Drain  Is    Coiisti*ucted   of   Reinforced   Concrete    and   Bricls:   and   is    138  Inches 
Wide    and    99    Inches    High. 
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Intersection  of  Springdale  avenue  and  Thirteenth  street. 
Intersection  of  Springdale  avenue  and  Fourteenth  street. 
Intersection  of  Guilford  avenue  and  Twenty-fourth  street. 
Intersection  of  Barclay  street  and  Twenty-fourth  street. 
Intersection  of  Barclay  street  and  Twenty-third  street. 

Comments. 

In  regard  to  our  storm-water  and  sanitary  construction,,  the 
work  of  prosecuting  contracts  already  let,  designing  and  plan- 
ning new  contracts,  and  letting  them,  has  been  pushed  for- 
ward in  a  very  satisfactory  manner. 

Few  people  realize  the  magnitude  of  the  work,  the  difficulties 
encountered,  and  the  vast  amount  of  details  necessary  to  design 
and  build  two  systems,  one  sanitary  and  one  storm-water,  cover- 
ing such  a  large  area,  over  hills  and  valleys,  through  narrow 
alley's  filled  with  leaking  sewers  and  surface  drainage  and 
lined  by  very  old  houses,  whose  foundations,  in  many  cases, 
are  only  i8  inches  below  the  surface  of  the  ground ;  and  at  the 
same  time  to  maintain  these  underground  structures  in  opera- 
tion, and  keep  the  thoroughfares  open,  allowing  pedestrian, 
vehicular  and  street  car  traffic  to  be  maintained. 

The  designing  and  executing  of  a  piece  of  work  of  this  kind 
involves  very  great  care  on  the  part  of  everyone  connected  with 
it.  There  could  hardly  be  better  evidence  of  the  efficiency  of 
the  engineers  and  inspectors  than  the  fact  that  such  a  large 
amount  of  work  of  this  kind  has  been  done  in  one  year,  with 
but  a  small  amount  of  complaint.  In  many  of  the  cases  re- 
ported it  was  found  that  there  was  no  cause  for  complaint,  as 
far  as  the  Sewerage  Commission's  work  was  concerned. 

Many  thousands  of  dollars  have  been  saved  the  City  on  ac- 
count of  the  information  placed  on  our  contract  drawings. 

The  tables  and  maps  enclosed  herewith  describe  more  fully 
and  in  detail  the  work  of  the  Commission. 
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By  next  year,  the  time  originally  stated,  I  hope  to  have  under 
contract  all  of  the  work  outlined  in  our  original  plans.  How- 
ever, on  account  of  discounts  and  certain  additional  work  im- 
posed on  us  by  the  Legislature,  our  funds  have  been  depleted 
to  the  extent  that  we  will  not  be  able  to  cover  quite  as  much 
territory  as  originally  contemplated. 

The  Commission,  as  well  as  myself,  feel  that  the  assistance 
of  Mayor  Preston  has  been  of  great  aid  to  us  in  prosecuting 
our  work. 

Although  my  force  is  practically  a  new  one  from  the  one 
we  started  with,  on  account  of  men  receiving  better  offers 
from  other  places,  widely  scattered,  the  present  force  is  work- 
ing as  a  unit  and  deserves  great  credit  for  their  loyalty  and 
untiring  efforts. 

Respectfully  submitted, 

Calvin  W.  Hendrick, 

Chief  Engineer. 
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Proportion 

OF  Work 

Completed 

Dec.  31,  1912. 

0 
a 

3^ 

8m 

s| 

d 

m 
3 

in 
in 

CX) 
ir 

Principal  Items  of  Work. 

2,715  lin.   ft.   3.5"   and   36"   circular   drain. 
14,855  lin.  ft.  12"  to  30"  vitrified  pipe  drain. 
5,225  lin.  ft.  12"  to  18"  inlet   connections. 
302  cub.  yds.  concrete   masonry. 
200  pounds  steel  bars. 
200  pounds  expanded  metal  for  reinforc- 
ing. 
2,500  lin.  ft.  4"  and  6"  underdrain. 

80  M.  ft.  B.  M.  sheeting,  shoring,  etc. 
50  cub.  yds.  excavation  in  rock. 
91  manhole  frames  and  covers. 
620  lin.  ft.  manholes. 
475  manhole  steps. 
176  inlets. 

169  heads  for  inlets. 
1,000  lin.  ft.  new  granite  curb. 
200  lin.  ft.  curb   removed    and    reset. 

Date  of 
Contract. 

u 

0  i-( 

w  <! 
iz; 

6 

B.  P.  Sweeten 
&  Son. 

Storm  Water  Con- 
tract  No.    19. 
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SEWERAGE      COMMISSION 


CITY    OF     BALTIMORE 


AMERICAN     BUILDING 


Baltimore,  December  31,  191 1. 

Hon.  James  H.  Preston, 

Mayor  of  Baltimore. 

Sir: 

As  required  by  Section  i.  Chapter  349,  of  the  Acts  of 
General  Assembly  of  Maryland  of  1904,  this  Commission  sub- 
mits herewith  a  report  of  its  work  and  expenditures  ■  during 
1911. 

By  the  death  of  Brigadier-General  Peter  Leary,  Jr.,  (Feb- 
ruary 13,  1911)  the  Commission  lost  a  most  efficient  member, 
and  the  City  a  public  servant  always  alive  to  its  interests,  and 
faithful  in  the  performance  of  his  duties.  As  Chairman  of 
the  Commission  from  its  organization  until  his  death,  he  had 
much  to  do  with  shaping  its  policies  and  exerted  a  beneficial 
influence  upon  the  members.  He  regarded  his  position  as  one 
of  trust,  and  was  scrupulously  exact  in  its  administration. 
A  man  of  kind  disposition,  courteous  manner,  never  speaking 
ill  of  any,  he  won  the  regard  of  those  with  whom  he  came  in 
contact,  and  his  death  was  deeply  deplored. 

On  March  7,  19 11,  the  Commission  elected  Charles  England, 
Chairman,  vice  General  Leary,  deceased. 
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On  April  i8,  191 1,  Wm.  W.  Mclntire  was  appointed  to  fill 
a  vacancy  on  the  Commission  caused  by  the  death  of  General 
Leary. 

FINANCIAL  REPORT. 

The  books  and  accounts  of  the  Commission  were  duly  ex- 
amined by  the  Baltimore  Audit  Company,  from  the  date  of 
the  last  audit  to  the  close  of  business  December  31,  191 1,  and 
the  Audit  Company  reported  to  the  Commission  as  follows : 

"We  have  completed,  under  our  contract  with  the  Mayor 
and  City  Council  of  Baltimore,  an  audit  and  examination  of 
your  books  and  accounts  for  the  year  191 1,  which  included 
the  examination  of  original  vouchers  in  the  Comptroller's 
office  in  the  City  Hall.  The  schedules  as  per  list  attached 
give  the  same  information  that  has  been  furnished  the  Com- 
mission in  previous  years." 

"We  have,  during  the  course  of  our  examination,  made 
the  usual  complete  audit  of  the  details  of  your  books  of  origi- 
nal entry,  and  have  found  everything  in  good  order." 

There  has  been  submitted  .to  the  City  Comptroller  a  com- 
plete and  detailed  statement  of  disbursements  for  the  year  1911, 
which  are  summarized  as  follows : 

Construction $1,165,208  32 

Construction   expenses 80,574  33 

Construction  salaries 126,425  36 

Administrative   salaries 26,537  64 

Special  expenses 27,237  65 

$1,425,983  30 
Credit— 

By  amount  derived  from  sale  of  plans  and  supervision  of 
private  drain  construction,  rent,  old  material,  etc 4,i34  74 


Net  amount  expended   1911 $1,421,848  56 


SANITARY    SEWER   TRENCH    IN    NARROW    ALLEY. 
Shoeing   Obstructions   Encountered. 
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UNDERGROUND  OBSTRUCTIONS. 


Early  in  the  year  the  Chief  Engineer  called  attention  of 
the  Commission  to  the  cost  of  digging  test  pits,  authority 
having  been  given  him,  from  time  to  time,  to  make  these 
preliminary  tests.  Experience  proved  that  this  method  of 
gathering  information  regarding  underground  obstructions 
and  conditions,  and  furnishing  data  to  prospective  bidders, 
resulted  in  a  considerable  saving  in  the  bid  price;  therefore, 
the  Commission  directed  that  the  making  of  test  pits  be  con- 
tinued wherever  desirable.  Procuring  this  information  in- 
creases the  percentage  of  engineering  expenses  materially,  but 
in  the  end  it  has  proven  to  be  a  wise  and  economical  ex- 
penditure. It  is  desirable  to  avoid  underground  obstructions 
whenever  practical.  Many  of  the  pipes  in  the  streets  are  old, 
and,  when  uncovered,  are  found  to  be  in  bad  condition  and 
frequently  fall  to  pieces  and  must  be  replaced  with  new  pipe. 
While  contractors  are  held  strictly  to  the  requirements  of  the 
specifications,  there  is  an  equity  in  some  instances  and  a 
contractor  should  not  always  be  required  to  replace  an  old 
pipe  with  a  new  one,  hence  the  avoidance  of  these  obstructions 
and  the  information  given  in  advance  is  a  great  saving  to 
the  City. 

SEWERAGE   LOAN    NO.    2. 

At  the  City  election  in  May,  191 1,  the  voters  ratified  the 
Ordinance  of  the  Mayor  and  City  Council,  submitting  to  them 
the  Act  passed  by  the  Legislature  in  1910,  authorizing  the 
issuance  of  stock  by  the  City  to  an  amount  not  exceeding 
ten  millions  of  dollars,  additional  money  for  the  completion 
of  the  Sewerage  System.  The  very  large  vote  by  which  this 
ordinance  was  ratified,  indicated  that  the  people  of  Baltimore 
had,  since  the  commencement  of  the  construction  of  the  sewers 
by  this  Commission,  become  more  fully  convinced  of  the 
necessity  of  a  prompt  completion  of  the  work,  and  endorsed  the 
methods  employed  in  carrying  on  this  important  improvement. 
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The  Act  providing  for  the  "New  Sewerage  System  Fund  No. 
2"  contained  provisions  not  included  in  the  first  Enabling  Act, 
among  which  are  the  requirements  that  the  Commission  shall 
locate  its  sewers,  intended  for  house  connection,  in  the  alleys 
in  the  rear  of  the  houses  wherever  practicable,  and  that  the 
City  shall  acquire,  by  purchase,  private  sewers  whenever  suit- 
able and  of  sufficient  capacity  to  drain  houses  connected  with 
such  sewers,  and  such  other  houses  as  may  in  the  future  be 
built  abutting  on  that  part  of  the  alley  or  street,  at  a  sum 
not  exceeding  50  per  cent,  of  what  would  be  the  cost  of 
constructing  a  sewer  of  the  same  kind  in  the  same  place.  The 
requirement  to  construct  sewers  in  alleys  whenever  practicable 
will,  in  many  instances,  involve  greatly  increased  cost,  but 
the  Legislature,  City  Council  and  the  voters  so  emphatically 
approved  of  these  provisions,  that  the  Commission  is  acting 
in  full  accord  with  the  letter  and  spirit  of  the  Act. 

HOUSE    CONNECTIONS. 

The  Commission  submitted  to  the  City  Solicitor  the  question 
whether,  under  the  Acts  of  the  Legislature  and  City  Ordinances, 
in  cases  where  the  sewer  connections  were  made  in  the  front  of 
houses,  an  iron  pipe  could  be  carried  through  the  wall,  thereby 
giving  the  property-owner  a  connection  inside  of  the  building 
line.  The  City  Solicitor  expressed  the  opinion  that  if  there 
were  any  doubt  about  the  Commission  having  authority  to  carry 
connections  through  the  walls  of  a  house  when  the  connection 
is  being  made  from  the  front  or  side,  the  City  certainly  had 
power  to  provide  for  doing  so  by  Ordinance  under  Section  6 
of  the  Charter,  and  accordingly  an  Ordinance  was  promptly 
prepared  by  him,  passed  by  the  City  Council  and  adopted 
December  4,  191 1,  authorizing  and  directing  the  Sewerage 
Commission  to  carry  connecting  pipes  to  the  inside  of  the 
walls  of  buildings  on  the  building  line,  and  forbidding  the 
owners  of  such  property  from  interfering  with  the  Sewerage 


EIGHT-INCH  PRIVATE  DRAIN  IN  SANITARY  SEWER  TRENCH. 
SliOT\'ing    Crooked    Alij^nment. 
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Commission  in  the  carrying  of  such  pipes  to  the  inside  wall 
of  their  buildings  and  providing  a  penalty  for  interfering. 
While  this  will  add  to  the  cost  of  sewer  construction,  it  will 
be  a  greater  saving  to  the  property-owners  generally  by  having 
connecting  pipes  carried  through  the  house  wall,  instead  of 
stopping  at  the  outside,  when  the  Commission's  contractors 
have  the  trench  open  and  the  sewers  being  laid  across  the 
sidewalk  to  the  building  line,  with  the  further  advantage  to 
the  property-owner  of  having  the  pipe  exposed  and  ready  for 
his  connection. 

Actual  construction  commenced  upon  the  Sewerage  System 
October  22,  igo6,  and  from  that  time  it  has  been  pushed 
steadily  forward.  Soon  after  the  work  began  storm-water 
sewers  were  put  into  service  in  many  sections  of  the  City, 
relieving  unsatisfactory  conditions  of  long  standing,  and,  in 
some  instances,  saving  the  City  from  damage  suits.  The  utili- 
zation of  the  sanitary  sewers,  however,  was  not  possible  until 
the  Outfall  Sewer  was  completed  and  a  section  of  the  Disposal 
Plant  ready  for  handling  the  sewage.  This  was  accomplished 
within  the  time  specified  by  the  Chief  Engineer,  and  on  October 
27,  191 1,  the  first  house  (1701  Jefferson  street)  was  con- 
nected, and  the  caring  for  the  sanitary  sewage  of  the  City 
began.  Thus  the  point  in  sewerage  construction  was  reached 
from  which  the  Commission  could  look  forward  with  more 
certainty  to  the  completion  of  the  work  as  planned,  and  the 
City  of  Baltimore  will  have  the  most  modern  and  practical 
sewerage  system  of  the  world. 

PUMPING   STATION   BUILDING. 

With  the  exception  of  some  minor  details,  deferred  pend- 
ing the  erection  of  the  pumps,  the  Pumping  Station  at  East 
Falls  Avenue  was  completed  in  August,  191 1.  The  solidity  of 
this  building,  and  its  appropriate  appearance  and  arrangement, 
reflect  great  credit  upon  the  Chief  Engineer  and  Architect, 
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who  at  times  labored  under  many  disadvantages,  because  of 
unreasonable  interference.  When  the  pumps  are  in  operation, 
this  plant  will  be  interesting  to  all  our  citizens,  also  a  matter 
of  pride,  and  those  who  may  have  an  improper  impression  of 
its  construction,  because  of  unwarranted  statements,  will  be 
given  an  opportunity  of  seeing  it  as  it  is,  and  not  as  it  may 
have  been  misrepresented. 

FLOODED   DISTRICTS. 

On  August  25,  the  City  was  subjected  to  a  rainstorm  of 
unusual  volume,  the  precipitation  in  a  half  hour  being  very 
heavy,  taxing  all  sewers  in  the  City  to  their  capacity,  and 
doing  considerable  damage  at  Leadenhall  and  Ostend  Streets, 
Roland  Avenue,  also  North  and  Slingluff  Avenues.  The  Mayor 
called  attention  of  the  Commission  to  conditions  existing  at 
these  points,  and  the  Chief  Engineer  was  requested  to  make 
a  complete  investigation.  The  work  necessary  for  the  relief 
of  conditions  at  these  points,  as  well  as  in  other  sections  of 
the  City,  was  contemplated  in  the  original  plans  for  storm- 
water  sewers,  but  could  not  be  taken  up  until  after  January 
I,  1912,  at  which  time  Sewerage  Fund  No.  2  will  be  available. 
It  is  intended  to  press  as  vigorously  as  possible  work  in  all  the 
sections  referred  to. 

SEWERS   IN   THE   ANNEX. 

The  rapid  development  in  the  Annex,  and  prospect  of  ex- 
tensive street  improvement  in  that  section,  possible  under  the 
Annex  Paving  Law,  has  created  a  condition  not  contemplated 
when  the  original  report  and  plans  of  the  engineers  for  the 
Sewerage  System  were  adopted.  This  Commission  has  given 
great  consideration  to  the  situation  in  the  outlying  districts 
of  the  City.  Because  of  the  widely  scattered  character  of  the 
proposed  street  improvement  in  the  Annex,  the  construction 
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of  sewers  in  the  proposed  streets  would  result  in  many  dis- 
connected sections  which  cannot  become  a  practical  part  of  the 
Sewerage  System  until  the  general  construction  has  reached 
these  points,  therefore  the  interest  on  unproductive  or  unused 
outlay  would  be  a  very  considerable  item  for  the  taxpayers. 
Important  as  is  the  work  in  the  Annex,  it  does  not  compare 
with  the  necessity  and  obligation  to  sewer  the  old  portions 
of  the  City,  especially  that  section  included  in  the  original 
general  plan  and  outlined  on  the  accompanying  maps  pre- 
pared by  the  Chief  Engineer  and  adopted  by  this  Commis- 
sion in  1906.  Upon  these  plans  and  estimates  was  based  the 
cost  of  the  Sewerage  System.  When  they  were  considered 
and  adopted,  it  was  anticipated  that  at  some  time  in  the  future 
the  system  would  gradually  and  systematically  be  extended 
into  the  outlying  districts,  but  the  Commission-  is  of  the 
opinion  that  its  duty  under  the  Enabling  Act  is  the  establish- 
ing of  a  Sewerage  System,  and  the  sewering  of  the  then 
built-up  sections  of  the  City  first,  leaving  the  extension  of  the 
system,  which  must  go  on  year  after  year  as  development 
progresses  in  the  northern  and  western  limits  of  the  City,  to 
a  permanent  Department  of  the  City  Government,  which  shall 
assume  charge  of  the  system  when  the  Commission's  duties 
under  the  Enabling  Acts  are  completed. 

The  cost  of  constructing  sewers  in  newly  designated  streets 
in  the  undeveloped  Annex,  which  were  not  located,  or  could 
not  have  been  considered,  at  the  time  the  Commission  adopted 
the  general  plans  of  the  system,  should  be  provided  for  in 
exactly  the  same  manner  as  any  other  future  improvement, 
which  development  may  require  after  the  life  of  the  Enabling 
Acts  has  run  out,  by  the  expenditure  of  the  amount  appro- 
priated for  construction  as  originally  planned.  There  may  be 
exceptional  cases  where  wisdom  and  general  economy  require 
a  modification  of  this  policy ;  but  more  than  this  would  result 
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in  the  exhaustion  of  the  Sewerage  Fund  before  completion  of 
the  original  scheme. 

JONES  FALLS  CONDUITS. 

On  July  6  the  contract  for  Section  No.  i  of  the  Jones' 
Falls  Conduit  was  let,  and  on  November  i  the  contract  was 
awarded  for  Section  No.  2.  These  two  contracts  embrace 
the  entire  work  of  covering  Jones'  Falls  from  a  point  two 
hundred  feet  south  of  Baltimore  Street  Bridge  to  a  point 
just  west  of  the  Guilford  Avenue  Bridge,  and  was  the  practi- 
cal beginning  of  the  long  contemplated  improvement  for  the 
relief  from  conditions  which  have  for  years  been  steadily  grow- 
ing more  serious  until  they  became  a  menace  to  health,  and  a 
detriment  to  business. 

The  original  plans  considered  by  the  Commission  included 
the  Jones'  Falls  improvement  in  the  layout  of  the  storm-water 
system,  but  it  became  evident  upon  a  careful  study  of  the 
general  conditions  that  the  first  appropriation  of  $10,000,000 
was  not  sufficient  to  admit  of  the  Jones'  Falls  improvement 
without  neglecting  more  pressing  sanitary  conditions.  When 
the  second  loan  was  favorably  acted  upon  by  the  voters,  the 
reason  for  delay  was  removed,  and  working  plans  were 
promptly  prepared  for  .this  work.  On  May  12  and  13,  1911, 
the  Consulting  Engineers,  Messrs.  Hering,  Gray  and  Sterns, 
visited  Baltimore  and  conferred  with  the  Chief  Engineer  in 
regard  to  the  Jones'  Falls  Conduits,  and  on  May  26,  191 1,  re- 
ported to  the  Commission  that  the  plans  met  with  their  ap- 
proval, also  commended  the  hydraulic  features  of  the  whole 
length  of  the  conduits.  On  June  9  and  10,  Messrs.  Hering, 
Gray  and  Stearns  again  visited  Baltimore  for  the  purpose  of 
inspecting  Jones'  Falls  above  North  Avenue  Bridge,  also  to 
examine  the  plans  for  a  drift-catcher,  and  on  July  27  reported 
to   the   Commission  approving  the   plans,   etc.,   of  the    Chief 
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Engineer.  The  drift-catcher,  or  interceptor,  will  be  con- 
sfructed  at  a  point  south  of  the  Cedar  Avenue  Bridge,  most 
available  from  an  engineering  and  practical  standpoint,  rights 
having  been  obtained,  without  cost,  from  the  Northern  Central 
Railway,  which  owns  the  property  on  the  west  side  of  the 
Falls,  and  from  Mrs.  Fannie  A.  Timanus,  on  the  east  side. 
The  very  full  and  interesting  reports  of  the  Consulting  Engi- 
neers upon  the  Jones'  Falls  Conduits  and  drift-catcher  are 
transmitted  herewith,  marked  Appendix  "A"  and  Appendix  "B." 

REPORT  OF  CHIEF  ENGINEER. 

There  is  transmitted  herewith  (Appendix  "C")  report  of 
the  Chief  Engineer,  which  embodies  the  engineering  features 
and  other  details  of  sewerage  construction  during  the  year. 
The  average  citizen,  in  his  preoccupation  with  other  matters, 
is  hardly  expected  to  always  keep  informed  even  upon  this 
important  work,  or  to  appreciate  that  the  construction  of  the 
Sewerage  System  is  not  merely  the  opening  up  of  a  trench  and 
laying  a  pipe,  but  that  every  section,  no  matter  how  isolated, 
must  bear  a  certain  relation  to  every  other  section,  as  well 
as  to  the  whole.  Therefore,  the  report  of  the  engineering 
features  and  general  construction  will  prove  interesting.  In 
forwarding  the  report  of  the  Chief  Engineer,  the  Commission 
takes  this  opportunity  to  make  reference  to  the  skill  and 
faithfulness  which  has  characterized  the  work  of  the  Chief 
Engineer,  also  the  entire  Engineering  Stafif  and  their  loyalty 
to  the  City's  interests. 

OFFICE  EMPLOYEES. 

The  rapid  progress  of  the  construction  work  during  the  year 
has  greatly  increased  the  labor  and  responsibilities  of  those 
employed   in   the  Administrative   Department,   and   they   are 
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entitled  to  great  credit  for  their  efficiency  and  willingness  to 
meet  every  demand  upon  them. 

Respectfully, 

Charles  England,  Chairman^ 

James  H.  PrEston,  Mayor, 

William  D.  Platt, 

Morris  Whitridge, 

Ira  Remsen, 

J.  Edward  MohlEr, 

William  W.  McIntire. 

Harry  W.  Rodgers,  Secretary. 
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May,  22,  191 1. 

To  THE  Sewerage  Commission  of  the  City  0?  Bai,timore, 

Mr.  Charles  England,  Chairman, 

American  Building,  Baltimore,  Md. 

Gentlemen  : 

In  accordance  with  your  request,  we  met  in  Baltimore  on 
May  12  and  13,  1911,  and  conferred  with  Mr.  Calvin  W. 
Hendrick,  Chief  Engineer,  in  regard  to  the  plans  then  nearly 
completed  for  the  Jones'  Falls  Conduits. 

The  portion  of  the  open  channel  of  Jones'  Falls  to  be  re- 
placed by  the  conduits  in  the  present  improvement  extends 
from  a  point  just  above  the  corner  of  Guilford  and  Mt. 
Royal  Avenues  and  near  the  Union  Station  to  a  point  200  feet 
below  Baltimore  Street,  but  provision  is  made  in  the  plans 
for  a  further  extension  to  the  harbor  at  Pratt  Street,  should 
such  extension  at  any  time  be  found  desirable! 

We  considered  the  feasibility  of  the  project,  the  quantity  of 
water  which  might  be  brought  to  such  conduits  by  the  largest 
floods  and  the  necessary  features  of  the  designs  in  order  that 
the  conduits  should  be  able  to  convey  efficiently  and  safely 
the  water  of  such  floods.  We  made  a  careful  examination 
of  the  plans  which  had  been  prepared  and  inspected  on  the 
ground  the  route  of  the  conduits. 

We  found  that  the  project  is  a  feasible  one  and  that 
provision  has  been  made  for  conveying  15,000  cubic  feet  of 
water  per  second,  which,  in  our  judgment,  will  not  be 
exceeded  during  the  largest  floods.  The  quantity  provided  for 
is  much  larger  than  that  actually  flowing  during  any  floods 
known  to  us,  but  we  believe  it  to  be  the  proper  amount  to 
provide  for  in  the  present  case.    In  making  this  statement,  we 
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have,  of  course,  given  due  consideration  to  the  size  of  the 
drainage  area.  The  general  features  of  the  designs  have  our 
approval,  as  they  meet  the  requirements  of  the  situation  in 
regard  to  efficiency  and  economy  in  construction. 

We  have  considered  Mr.  Hendrick's  suggestion  of  the 
possible  obstruction  of  these  conduits  by  trees,  bridges,  small 
buildings  or  other  things  which  might  be  washed  away  by 
a  phenomenal  flood,  such  as  is  provided  for  in  this  case,  and 
while  it  seems  probable  that  with  conduits  of  such  magnitude 
nearly  all  large  objects  would  pass  through  without  obstruct- 
ing them,  some  large  objects,  if  not  intercepted  elsewhere, 
might  lodge  on  the  dividing  walls  at  the  head  of  the  triple 
conduit  and  cause  an  obstruction.  We,  therefore,  approve  the 
adoption  of  some  plan  which  will  provide  at  a  suitable  place 
above  the  head  of  the  conduits  means  for  intercepting  large 
floating  objects. 

On  May  19  we  received  from  Mr.  Hendrick  three  completed 
plans  relating  to  the  portion  of  the  conduits  known  as  Sec- 
tion I,  extending  from  a  point  200  feet  south  of  Baltimore 
Street  up  to  a  point  153  feet  south  of  Centre  Street,  this  being 
the  portion  to  be  included  in  the  first  contract  for  the  work. 
These  plans  meet  with  our  approval,  but  we  desire  to  qualify 
this  statement,  so  far  as  it  relates  to  the  strength  of  the  struc- 
ture and  the  bearing  power  of  the  piles  under  it,  by  stating 
that  we  have  made  no  detailed  computations  relating  to  these 
matters,  understanding  that  in  regard  to  them  you  will  de- 
pend upon  the  computations  made  by  your  engineering  de- 
partment. 

On  the  same  date  we  received  a  plan  showing  the  hydraulic 
features  for  the  whole  length  of  the  conduits,  which  also 
meets  with  our  approval. 

Respectfully  presented, 

(Signed)  Rudolph  Hering, 
(Signed)  Samuei,  M.  Gray, 
(Signed)  Frederic  P.  Stearns, 

Advisory  Bngineers. 
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New  York,  July  27,  191 1. 

To  THE  Sewerage  Commission  of  the  City  of  Baltimore, 

Mr.  Charles  England,  Chairman, 

American  Building,  Baltimore,  Md. 

Gentlemen  : 

In  a  report  dated  May  22,  191 1,  we  advised  you  as  to 
certain  general  features  of  the  proposed  Jones'  Falls  Conduit 
and  approved  two  completed  plans  of  the  lower  portion  of 
the  conduit  known  as  Section  i.  On  June  9  and  10  we 
were  in  Baltimore  for  a  further  conference  with  Mr.  Hendrick, 
examined  the  valley  of  Jones'  Falls  for  a  mile  and  a  half 
above  the  head  of  the  proposed  tunnel,  with  reference  to  the 
proper  location  for  a  drift-catcher,  and  visited  the  Sewage 
Disposal  Works  at  Back  River. 

On  June  26,  and  on  subsequent  dates,  we  received  from 
Mr.  Hendrick  plans  of  Section  2  of  the  conduit  and  of  various 
locations  and  studies  for  the  drift-catcher.  On  June  29,  in 
Boston,  and  on  July  3  and  2"/,  in  New  York,  we  met  again 
to  compare  our  studies  and  confer  regarding  the  plans. 

There  are  three  general  plans  of  Section  2,  extending  from 
a  point  153  feet  south  of  Centre  Street,  northerly  to  the  tunnel, 
and  consequently  embracing  all  that  portion  of  the  conduit 
north  of  the  point  to  which  the  plans  of  Section  i  were 
approved  in  our  last  report.  There  is  also  one  plan  showing 
preliminary  details  of  the  Junction  Chamber,  and  another  show- 
ing study  of  entrance  channel  to  tunnel. 
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On  the  •  plan  of  the  most  southerly  portion  of  Section  2, 
we  note  that  30-inch  pipes  are  provided  at  several  streets  to 
carry  the  flowr  of  storm-water  drains  under  the  two  westerly 
conduits  to  the  easterly  conduit.  These  are  not  shown  in 
sufficient  detail  to  enable  us  to  pass  upon  this  portion  of  the 
plan,  but  the  combined  capacity  of  these  pipes  seems  to  be 
too  large  at  some  of  the  crossings  and  there  also  seems  to  be 
a  departure  from  the  policy  pursued  at  the  Chase  Street 
siphon,  built  a  few  years  ago,  and  which  we  prefer,  where  small 
and  large  pipes  are  provided — the  smaller  flows  being  carried 
through  a  small  pipe  until  its  capacity  is  exceeded,  when  the 
water  rises  and  passes  through  the  larger  pipes. 

In  considering  the  cross-sections  shown  on  this  plan,  we 
believe  it  advisable,  where  the  structure  is  to  be  supported 
upon  the  rock,  to  build  an  additional  longitudinal  wall  one  foot 
thick  under  the  middle  of  each  of  the  larger  conduits,  so  that 
the  support  of  the  invert  will  be  independent  of  the  earth  under 
it.  This  precaution  will  add  little  to  the  cost.  A  similar  wall 
should  be  provided  where  similar  conditions  exist  on  Section 
I.    Except  as  noted,  we  approve  this  plan. 

On  the  next  plan,  and  on  a  portion  of  the  third  plan,  covering 
the  middle  portion  of  Section  2,  we  note  that  changes  have 
been  made  in  the  elevations  of  the  bottom  of  the  east  conduit 
from  those  on  a  profile  previously  approved.  These  changes 
have  been  made  in  part  to  facilitate  the  carrying  of  drains 
under  the  westerly  conduits  to  the  easterly  conduit,  and  in 
part  to  improve  the  conditions  of  flow  from  the  Junction 
Chamber  into  the  easterly  conduit.  These  changes  and  the 
plan  meet  with  our  approval. 

On  the  third  plan,  embracing  the  extreme  upper  end  of  the 
triple  conduit,  the  Junction  Chamber  and  the  tunnel  with  its 
approach,  we  note  the  lining  of  the  sides  and  arch  of  the 
tunnel  consists  of  12  incheis  minimum  thickness  of  masonry. 
We  approve  of  this  minimum  thickness,  provided  the  masonry 
lining  between  the  invert  and  a  point  at  least  23  feet  above 
it  is  built  solidly  to  the  rock. 
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The  general  features  of  the  Junction  Chamber,  shown  in 
preliminary  detail  on  a  separate  plan,  meet  with  our  approval. 

The  approach  to  the  tunnel,  also  shown  in  detail  on  a  sepa- 
rate plan,  indicating  a  gradual  change  in  the  cross-section  of 
the  open  channel  to  that  of  the  tunnel,  and  a  gradual  descent 
of  the  invert  from  the  bed  of  the  stream  to  the  invert  of  the 
tunnel,  also  meet  with  our  approval  as  to  the  general  features. 

We  desire  to  qualify  our  approvals  by  stating  that  we  have 
not  made  sufficient  detailed  computations  of  the  strength  of 
the  reinforced  concrete  structures  or  of  the  trusses  which 
support  the  roof  of  the  junction  chamber,  understanding  that 
in  regard  to  these  matters  you  will  depend  upon  the  compu- 
tations made  by  your  engineering  department. 

Regarding  the  proposed  drift-catcher  across  Jones'  Falls, 
we  have  the  following  comments  to  make : 

The  enclosure  of  Jones'  Falls  and  its  artificial  diversion 
through  a  tunnel  and  thence  through  a  triple  conduit  headed 
by  two  cut-waters  makes  it  desirable  to  erect  above  the  tunnel 
entrance  means  for  catching  large  drift,  such  as  trees,  bridges, 
small  buildings,  etc.,  which  might  block  a  part  of  the  new 
channel. 

The  natural  and  usual  plan  in  such  a  case  is  to  put  a  drift- 
catcher  as  closely  as  practicable  to  the  point  where  an  obstruc- 
tion may  occur. 

After  an  examination  of  the  valley  for  one  and  a  half  miles 
above  the  tunnel,  we  found  that  not  until  the  upper  portion 
of  this  distance  was  reached,  and  a  short  distance  below  the 
Rock  Mill,  would  a  flood  of  15,000  cubic  feet  per  second,  for 
which  provision  has  been  made  in  the  proposed  structures 
below,  be  retained  within  the  present  banks  of  the  stream,  with- 
out overflowing  the  Falls  Road,  the  railroads  and  other  low- 
lying  property. 

A  flood  which  occurred  in  1905,  we  are  informed,  dis- 
charged about  9,500  cubic  feet  per  second,  and  between  the 
crossing  of  the  Pennsylvania  Railroad  and  the  mouth  of  Stony 
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Run,  flooded,  to  a  few  feet  in  depth,  nearly  all  of  the  Falls 
Road,  the  Baltimore  and  Lehigh  Railroad  and  some  adjoin- 
ing property. 

In  the  future,  it  will  be  desirable,  in  accordance  with  the 
usual  practice,  to  regulate  the  channel  of  Jones'  Falls  above 
the  tunnel  first  by  deepening  it  and  then  either  covering  or 
walling  it  up  on  both  sides,  so  that  a  cross-section  is  provided 
sufficient  to  carry  the  greatest  freshet  waters  without  flood- 
ing-any   adjacent   territory. 

Some  7,000  feet  above  the  tunnel  is  the  mouth  of  Stony 
Run,  which  has  a  length  of  about  4  miles  and,  at  present,  has 
several  bridges  crossing  it,  a  railroad  following  up  the  valley 
and  a  number  of  buildings  located  near  the  stream. 

Two  alternative  treatments  are  available.  One  is  the 
placing  of  a  drift-catcher  across  the  valley  at  some  point 
below  the  mouth  of  Stony  Run  and  above  Maryland  Avenue, 
which  latter  is  about  1,800  feet  above  the  tunnel.  The  other 
is  above  the  mouth  of  Stony  Run  and  about  7,500  feet  above 
the  tunnel. 

Any  location  south  of  the  crossing  of  the  Baltimore  and 
Ohio  Railroad  should,  in  our  opinion,  not  be  adopted,  because 
of  the  increased  danger  of  turning  flood  waters  down  the  rail- 
road into  the  Union  Station.  Therefore,  the  lowest  practi- 
cable location  would  be  to  the  north  of  the  Baltimore  and 
Ohio  crossing,  or  about  3,800  feet  above  the  tunnel. 

Between  this  point  and  Stony  Run,  and  in  order  to  be 
effective  during  the  largest  floods,  a  drift-catcher  would  have 
to  extend  across  the  flooded  area,  including  both  the  railroad 
and  the  Falls  Road.  Or,  as  an  alternative,  the  railroad  and 
the  Falls  Road  would  have  to  be  raised  above  the  flood 
height,  confining  the  drift-catcher  practically  to  the  present 
channel.     This  raising  of  the  roads  would  be  expensive. 

On  the  other  hand,  at  a  point  about  300  feet  below  the 
Rock  Mill,  a  drift-catcher  can  be  built  across  the  entire  channel 
without   interfering  with   any  public   road,   and   another,   but 
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smaller  one,  across  the  Stony  Run  Valley,  unless  bridges 
will  take  its  place.  By  this  means  the  tunnel  can  be  protected 
from  drift  carried  by  a  freshet  of  15,000  cubic  feet  per  second. 
The  position  of  these  two  drift-catchers  would  leave  a  slightly 
larger  open  area  furnishing  drift  material  between  them  and 
the  tunnel  than  in  the  case  of  a  single  structure  below  the  mouth 
of  Stony  Run. 

For  the  reasons  given,  however,  we  do  not  find  a  decided 
preference  for  either  location,  and  believe  that  the  latter  will 
require  less  expenditure  and,  therefore,  recommend  its  adoption. 

It  will  be  necessary,  however,  to  exercise  some  control 
over  the  flood  channel  between  the  tunnel  and  the  drift-catcher. 
First,  by  keeping  the  trees,  growing  along  the  banks  of  the 
stream  well  cut  down,  and,  secondly,  so  far  as  practicable,  by 
preventing  undesirable  structures  from  being  erected  and 
bulky  floatable  materials  from  being  stored  within  the  flood 
channel. 

The  drift-catcher  which  we  approve  for  immediate  con- 
struction is  located,  as  already  indicated,  at  a  point  about 
300  feet  below  the  Rock  Mill,  where  there  is  ledge  rock  on 
both  sides  and,  as  we  understand,  also  in  the  bottom  of  the 
valley. 

The  arch  and  pier  type  of  structure,  which  we  approve,  is 
shown  in  part  upon  the  preliminary  plan  furnished  by  Mr. 
Hendrick,  entitled  "Studies  for  Drift-Catcher,"  and  in  part 
upon  a  plan,  dated  July  12,  1911,  giving  alternate  designs  of 
the  drift-catcher. 

The  general  design  consists  of  narrow  piers  about  20  feet 
high,  spaced  8  feet  apart  from  centre  to  centre,  held  at  the 
bottom  by  being  concreted  into  pits  excavated  in  the  rock,  and 
at  the  top  by  a  horizontal  concrete  arch  extending  from  one 
side  of  the  valley  to  the  other  and  abutting  against  the  ledge. 

Either  design  of  pier  shown  on  the  plan  of  July  12  would 
be  satisfactory.  The  one  to  be  selected  will  depend  upon  the 
local  conditions,  especially  on  the  depth  to  the  rock.     Should 
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the  depth  be  greater  than  indicated  upon  your  plan,  it  may  not 
be  advisable  to  reach  the  rock,  but  to  build  instead,  in  a  trench 
excavated  in  the  bed  of  the  stream,  a  bottom  arch  correspond- 
ing in  its  general  design  to  the  upper  arch  now  shown  on 
the   plan. 

We  have  been  asked  to  consider  and  advise  as  to  the  ex- 
tension of  the  Sewage  Disposal  Works  so  that  they  will  be 
capable  of  providing  for  a  larger  population  than  can  be  taken 
care  of  by  the  portion  of  the  works  already  built. 

We  have  given  this  matter  due  consideration  and  believe 
that  the  practical  operation  of  the  portion  of  the  works  already 
built,  for  six  months  or  a  year,  will  furnish  much  additional 
information  of  value  in  designing  the  extension  of  the  works, 
and  that  they  should  not  be  extended  until  that  experience 
has  been  obtained,  provided  it  is  possible  so  to  adjust  the  rate 
of  building  the  lateral  sewers  and  connecting  the  buildings 
as  not  to  seriously  overtax  the  portion  of  the  Disposal  Works 
now  constructed. 

Respectfully  presented, 

(Signed)   Rudolph  Hering^ 
(Signed)   Samuel  M.   Gray, 
(Signed)   Frederic  P.  Stearns, 

Advisory  Bngineers. 
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APPENDIX  "C" 


ANNUAL     REPORT 


CHIEF     ENGINEER 


FOR   THE    YEAR    1911 


December  30,   191 1. 

Mr.  Charles  England,  Chairman,  and 

Gentlemen  oe  the  Sewerage  Commission. 

Dear  Sirs: 

The  results  of  our  construction  work  during  191 1  will  make 
the  year  stand  out  as  one  of  the  most  important  milestones 
in  the  history  of  the  City.  Some  of  the  results  accomplished 
have  been: 

1.  The  connecting  of  the  first  dwelling  to  the  Sanitary 
Sewerage  Systern,  thereby  putting  into  actual  operation  the 
great  Sewerage  Disposal  Plant  at  Back  River,  with  units  com- 
pleted to  purify  the  sewage  from  about  300,000  people; 

2.  The  completing  of  the  Sewage  Pumping  Station,  together 
with  foundations  for  five  27,500,000  gallon  pumps ; 

3.  The  practical  completion  of  the  installation  of  three  of 
the  27,500,000  gallon  pumps,  together  with  engines,  boilers,  etc. ; 
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4.  The  relieving  of  flooded  conditions  in  various  parts  of 
the  City  by  the  installation  of  storm-water  drains; 

5.  Placing  under  contract  the  reinforced  concrete  conduits 
that  will  enclose  Jones'  Falls  from  a  point  about  200  feet  south 
of  Baltimore  Street  nearly  to  Union  Station,  as  outlined  in 
my  1906  Report. 

Total  amount  expended  and  placed  under  contract  in  191 1,  $2,6S3.8io  78 

Grand  total  expended  and  contracted  for  to  date 10,515,032  82 

Total  number  of  miles  of  sewers  and  drains  laid  and  con- 
tracted for  to  date,  approximately 215 

Appropriation  asked   for   1912 $4,596,881  00 

SANITARY. 

The  question  is  naturally  asked,  why  we  did  not  let  the 
entire  Disposal  Plant  at  one  letting.  This  was  not  done  for  the 
reason  that,  when  the  present  Sewerage  Commission  came  into 
existence  they  found  a  loan  of  $10,000,000  available.  Our 
estimates  of  1907  showed  that  to  sewer  and  drain  the  City, 
in  accordance  with  the  Enabling  Act,  would  require  twice  that 
amount.  Not  being  certain  that  sufficient  money  would  be 
forthcoming  later  on,  to  sewer  and  drain  the  entire  City,  we 
decided  to  expend  the  money  in  such  a  way  as  to  build  a 
sufficient  number  of  units  at  the  Disposal  Plant,  and  enough 
sanitary  sewers  throughout  the  City,  to  take  care  of  practi- 
cally half  the  population,  so  that,  in  case  the  work  had  to  stop, 
we  would  leave  a  complete,  workable  plant  as  far  as  the 
$10,000,000  would  go,  thereby  preventing  the  expenditure  of 
money  for  construction  work  that  would  lie  idle  in  the  ground 
until  the  entire  system  could  be  completed. 

During  the  year  many  difficult  problems  had  to  be  overcome 
in  planning  and  constructing  the  sewers  throughout  the  City, 
two  of  the  most  notable  being  the  carrying  of  the  large  High 
Level  Interceptor  (which  carries  two- thirds  of  the  City's 
sewage)  across  Jones'  Falls  at  Eager  Street,  which  will  be  done 
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JONES'  FALLS  SANITARY  INTERCEPTOR,  SECTION  No.  3. 

Looking  East  from  Guilford  Avenue,  Showing  Piers  Under  Flattened 

Section    in    Filled    Ground. 
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by  means  of  an  inverted  siphon;  and  the  construction  of  this 
same  sewer  in  the  vicinity  of  Washington's  Monument.  The 
best  route  for  the  sewer  was  down  St.  Paul  Street  to  Monu- 
ment Street,  across  Monument  Place,  passing  between  the 
Monument  and  the  Peabody  Institute,  thence  to  Centre  Street, 
and  west  on  Centre  Street.  Being  unable  to  get  any  informa- 
tion regarding  the  size,  depth  or  construction  of  the  foundations 
of  the  Monument,  I  hesitated,  without  this  information,  to 
construct  such  a  large  sewer  in  close  proximity  to  the  Monu- 
ment. I  therefore  decided  to  construct  the  sewer  in  St.  Paul 
Street  to  Madison  Street,  thence  to  Cathedral  Street,  and  in 
Cathedral  Street  to  Centre  Street,  etc.  In  order  to  interfere 
as  little  as  possible  with  travel,  we  are  constructing  this  sewer 
in   tunnel,   with   shafts,   securing   satisfactory   results. 

I  attach  hereto  a  map  (Plate  No.  2)  showing  the  areas  that 
have  been  sewered,  or  in  which  sewers  are  now  under  con- 
tract, which  shows  that  practically  all  of  East  and  Northeast 
Baltimore  is  sewered,  or  under  construction;  also  large  areas 
in  the  middle  section  south  of  Druid  Hill  Park,  this  latter 
area  being  at  the  source  of  the  McMechen  Street  Interceptor. 
The  reason  for  beginning  our  work  in  these  sections  of  the 
City  is  because  they  are  drained  by  gravity  through  the 
High  L,evel  Interceptor.  Large  areas  in  the  low  level  district, 
around  the  harbor,  are  also  ready  and  will  shortly  be  connected 
to  the  intercepting  sewers  leading  to  the  Pumping  Station, 
From  now  on  we  will  push  the  construction  of  sewers  in  the 
business  section  of  the  City. 

A  bird's-eye  view  of  the  general  layout  of  our  sanitary 
sewers,  in  connection  .with  the  Outfall  Sewer  and  Disposal 
Plant,  reminds  one  of  a  tree — the  Disposal  Plant  being  the 
roots,  the  Outfall  Sewer  the  trunk,  the  large  intercepting 
sewers  throughout  the  City  the  branches,  small  laterals  the 
twigs,  the  houses  the  leaves,  and  the  people  the  birds  in  the 
trees. 
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SEWAGE  PUMPING  STATION. 

The  long  and  vexatious  controversy  with  the  Building  In- 
spector regarding  the  foundations  of  the  Pumping  •' Station 
having  been  decided  in  our  favor  (thereby  saving  the  City 
approximately  $100,000),  the  work  has  progressed  rapidly. 
The  building  is  completed,  and  the  installation  of  three  of 
the  27,500,000  gallon  pumps  will  be  completed  and  the  pumps 
will  be  ready  for  operation  within  a  few  weeks. 

The  location  and  design  of  this  station  have  been  worked 
out  after  careful  consideration  to  secure  both  rail  and  water 
transportation  for  coal,  which  is  handled  automatically  from 
either  barges  or  railroad  cars.  The  building  is  of  brick  and 
stone  on  a  concrete  foundation.  The  walls  are  of  granite 
below  the  main  floor,  above  which  they  are  of  light  brown  brick, 
with  terra  cotta  moldings  and  copper  cornice.  The  roof  is  of 
slate,  supported  by  steel  trusses  which  are  carried  by  steel 
columns  built  into  the  walls.  These  columns  also  support  the 
traveling  crane. 

The  building  is  fireproof  throughout.  Its  outside  dimen- 
sions are  188  feet  by  156  feet  7  inches.  The  height  from 
the  ground  to  the  top  of  the  walls  is  about  59  feet,  and 
to  the  top  of  the  tower  for  the  coal  and  ash  handling 
machinery  about  no  feet.  On  account  of  the  character  of 
the  ground  at  the  site  of  the  building  and  the  great  weight 
of  the  machinery,  the  foundations  were  carried  to  a  depth 
of  from  23  to  35  feet  below  mean  low  tide,  at  which  depth 
an  excellent  foundation  was  reached. 

In  addition  to  the  engine  and  boiler  rooms  and  the  screen 
chamber,  the  building  contains  a  reception  room,  offices  for 
the  superintendent  of  the  station  and  for  general  purposes, 
a  drafting  room,  storerooms  and  bath  and  toilet  rooms. 

The  engine  room  is  180  feet  long,  54  feet  wide  and  68  feet 
high  from  the  basement  floor  to  the  tie  beams  of  the  trusses. 
It  is  lined  with  enameled  brick  to  a  height  of  23  feet  above 


f 
e 

s 
o 


^  O 

S  ^ 

^  H 

B  X 

t  - 

5^ 
^^ 

-  ^ 

u  '* 

S  '^ 

a  » 
2  o 

*  H 

B   ' 
B    M 

B    "^ 

=  o 
_  a 


e 

B 

m 

o 

e 


'^  H 

B     - 
It    '^ 

0    *<l 

B  „ 

55.  "^ 
»  H 

e  B 
>i  "d 

fo 

o  " 
"■» 

|h 
gS 

n  % 

a 

"? 

ffi    9 


0   • 
B 


o 

ft 


•  SEWERAGE   COMMISSION.  25 

the  basement  floor;  above  that  level  the  walls  are  of  cream- 
colored,  impervious  brick.  This  room  will  contain  five  (5) 
sewage  pumping  engines,  two  (2)  drainage  pumps,  a  20-ton 
electric  crane,  the  electric  generators  and  switchboard,  and 
valves  and  piping  to  control  the  discharge  from  the  pumps. 
Of  the  five  (5)  pumping  engines,  three  have  been  installed 
— the  other  two  will  be  added  as  the  volume  of  sewage  in- 
creases. They  are  vertical,  triple-expansion,  crank-and-fly- 
wheel,  condensing  engines,  each  having  three  steam  cylinders 
22,  41  and  62  inches  in  diameter,  all  of  60  inches  stroke. 
The  designed  speed  is  20  revolutions  per  minute,  and  at  this 
speed  each  engine  will  pump  27,500,000  gallons  of  sewage 
every  24  hours  against  a  head  of  72  feet,  or  a  total  of 
82,500,000  gallons  every  24  hours  for  the  three  pumps  at 
present  installed.  Each  engine  will  develop  about  400  horse 
power  at  normal  speed. 

The  sewage  will  be  discharged  through  cast-iron  force- 
mains  into  a  large  sewer  which  connects  with  the  Outfall 
Sewer  at  Chase  and  Durham  Streets,  from  which  point  it 
flows  by  gravity  to  the  Disposal  Plant.  Each  force-main  is 
42  inches  in  diameter,  and  the  piping  is  so  arranged  that 
each  pumping  engine  can  discharge  into  either  of  the  two 
force-mains.  It  is  intended  that  one  of  the  engines  shall  be 
always  held  in  reserve  to  allow  for  possible  breakdowns.  It 
is  expected  that  when  the  population  of  the  City  has  reached 
1,060,000,  the  average  flow  of  sewage  in  the  Low  Level 
Interceptors  will  be  equal  to  the  capacity  of  two  of  the  pump- 
ing engines,  and  that  four  of  them  will  be  able  to  take  care 
of  the  maximum  flow  that  will  occur  at  any  time. 

The  drainage  pumps  are  12-inch  centrifugal  pumps,  driven 
by  compound,  condensing  engines  of  about  40  horse  power 
each,  and  have  a  capacity  of  3,000  gallons  per  minute  each. 
These  pumps  will  draw  water  from  the  underdrains  which  have 
been  laid  under  the  interceptors,  and  will  discharge  it  either 
through  the  condensers  of  the  sewage  pumping  engines  or 
directly  to  the  harbor,  as  may  be  desired. 
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Between  the  engine  room  and  the  boiler  room  is  the  screen 
chamber.  Here,  below  the  level  of  the  main  floor,  is  the 
reservoir  into  which  the  sewage  is  discharged  from  the  inter- 
ceptors, and  from  which  it  is  drawn  by  the  pumps..  Before 
passing  to  the  pumps  the  sewage  will  be  screened  twice — 
first  through  a  set  of  movable  screens  at  the  entrance  to 
the  screen  chamber  and  then  through  fixed  screens  located 
over  the  suction  pipes  of  the  pumps.  The  movable  screens 
will  be  arranged  to  take  out  the  coarser  materials,  and  will 
be  hoisted  out  of  the  sewage  when  it  is  necessary  to  clean 
them.  Any  material  collecting  on  the  fixed  screens  will  be 
raked  off  by  hand.  The  water  in  the  material  taken  from 
the  screens  will  be  pressed  out  by  steam  or  hydraulic  pressure, 
and  the  screenings  will  then  be  burned  in  a  furnace  located 
in  the  boiler  room  basement.  Above  the  screen  chamber,  on 
a  level  with  the  main  floor  of  the  building,  are  located  toilet 
rooms  for  the  engine  room  and  boiler  room  forces,  an  up-to- 
date  machine  shop  of  sufficient  capacity  to  take  care  of  ordi- 
nary repairs,  and  a  storeroom,  and  above  these  is  a  gallery 
giving  access  to  the  main  steam  pipes. 

The  boiler  room  is  94  feet  long  by  about  50  feet  wide,  and 
space  is  provided  for  five  water-tube  boilers,  (set  separately), 
two  economizers,  coal  and  ash  handling  machinery,  auxiliary 
pumps,  etc.  Above  the  boilers  are  coal  bins  with  a  capacity 
of  1,200  tons.  This  amount  is  sufficient  to  run  the  station  at 
its  full  designed  capacity  for  nearly  three  months.  Three 
boilers,  one  economizer  and  the  coal  and  ash  handling 
machinery  have  been  installed.  In  the  basement  of  the  boiler 
room  are  located  the  incinerating  furnace  for  the  screenings, 
a  toilet  room  for  the  screenmen,  and  storerooms  for  repair 
parts  required  in  the  boiler  room. 

The  boilers  are  water-tube  boilers  of  the  Babcock  &  Wilcox 
type,  each  of  265  boiler  horse  power.  Of  the  three  boilers 
installed,  one  only  will  ordinarily  be  under  steam,  and  when 
the  station  is  operated  at  its  full  capacity  it  is  expected  that 
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two  boilers  will  ordinarily  be  in  use — the  others  being  put 
in  service  as  required  to  take  care  of  the  fluctuations  in  the 
flow  of  the  sewage.  Each  boiler  is  of  sufficient  capacity  to 
run  one  main  engine  and  all  auxiliary  machinery,  and  has  a 
heating  surface  of  2,650  square  feet  and  a  grate  area  of  about 
60  square  feet.    The  steam  pressure  is  165  pounds. 

Each  economizer  has  1,400  square  feet  of  heating  surface 
and  will  heat  the  feed  water  from  about  90  degrees  to  about 
200  degrees  Fahrenheit. 

The  steam  piping  between  the  boilers  and  the  engines  is  so 
arranged  that  no  single  accident  can  put  more  than  one  boiler 
or  one  engine  out  of  service.  The  boilers  are  connected  to  a 
single  chimney,  which  is  200  feet  high  above  the  boiler  room 
floor,  and  6  feet  8  inches  in  diameter  at  the  top.  The  chimney 
is  built  of  brick  of  the  same  color  as  the  outside  walls  of  the 
building,  and  is  lined  with  fire-brick  for  half  its  height.  It 
is  built  on  a  concrete  foundation,  carried  to  the  same  depth 
as  the  foundations  for  the  building.  The  foundations  for  the 
pumps  are  separate  from  those  for  the  building,  in  order  to 
absorb  any  slight  vibration  that  might  come  from  the  engines, 
although  the  latter  are  so  constructed  that  there  will  be 
practically  no  vibration. 

STORM-WATER  DRAINS. 

On  beginning  actual  construction,  the  Commission  felt  that 
the  sanitary  side  of  the  question  should  be  pushed  to  the  ex- 
clusion of  the  storm-water  drains,  with  the  exception  of  about 
$1,000,000  to  relieve  certain  sections  of  the  City  that  had 
been  suffering  for  years  from  flooding,  with  heavy  law-suits 
threatened,  especially  around  Harrison  and  Saratoga  Streets. 

This  policy  prevented  the  carrying  out  of  the  storm-water 
construction  as  systematically  ^s  was  done  with  the  sanitary 
sewers.  While  we  have  practically  all  of  the  sanitary  sewers 
laid  or  under  contract  in  East  and  Northeast  Baltimore,  we 
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still  have  some  small  stretches  of  storm-water  drains  to  con- 
struct. The  balance  of  the  loan  to  complete  the  sewer  work 
having  been  passed,  we  are  now  pressing  the  storm-water 
drain  construction  in  such  a  way  as  to  work  in  conjunction 
with  the  Paving  Commission,  so  they  can  proceed  with  their 
work. 

I  attach  hereto  a  map  (Plate  3)  showing  the  storm-water 
drains  that  have  been  constructed  and  put  under  contract, 
including  old  drains  and  those  yet  to  be  constructed. 

On  August  25,  191 1,  occurred  one  of  the  heaviest  rainfalls 
in  the  history  of  Baltimore,  as  shown  by  the  Weather  Bureau 
records,  causing  serious  overflows  and  resulting  in  my  making 
the  following  special  report  to  the  Commission  regarding 
the  necessary  relief,  with  the  recommendation  that  appropria- 
tions to  cover  the  work  be  included  in  our  estimates  for  1912, 
viz. : 

DRAINAGB   CONDITIONS  IN   VARIOUS   SECTIONS  OF  THE   CITY. 

Baltimore,  October  19,  1911. 

Mr.  Charles  England,  Chairman,  and 

Gentlemen  of  the  Sewerage  Commission. 

Dear  Sirs: 

I  return  herewith  the  correspondence  received  with  your 
letter  of  August  30,  regarding  drainage  conditions  at  the 
following  locations,  particularly  with  reference  to  the  damage 
due  to  flooding  caused  by  the  storm  of  August  25,  191 1,  viz. : 

1.  Roland  Avenue,  south  of  Twenty-sixth  Street. 

2.  Leadenhall  and  Stockholm,  and  Leadenhall  and  Ostend 
Streets. 

3.  North  Avenue,  east  of   Slingluff  Avenue. 

4.  Fairmount  and  Kenwood  Avenues. 

5.  900  block  North  Bond  Street. 

6.  2000  block  Aliceanna  Street. 

7.  2300  block  Boston  Street. 

8.  Patuxent  and  Baltimore  Streets. 
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With  reference  to  the  conditions  in  the  vicinity  of  Roland 
Avenue  and  Thirty-sixth  Street,  this  matter  is  covered  by  my 
report  to  the  Commission  dated  September  13,  191 1,  and, 
under  the  action  of  the  Commission  at  their  meeting  on  that 
date,  the  construction  of  the  storm-water  drain  referred  to 
in  my  letter  will  be  undertaken  shortly. 

Regarding  the  conditions  in  the  2000  block  Aliceanna  Street, 
this  matter  was  dealt  with  in  my  letter  of  September  11,  1911, 
to  His  Honor,  the  Mayor,  a  copy  of  which  I  enclose  herewith. 

All  of  the  above-mentioned  locations  are,  with  the  ex- 
ception of  the  first  named,  in  the  low-lying  sections  of  the 
City,  which  are  drained  by  old  existing  drains,  or  where  storm- 
water  drains  have  not  yet  been  constructed.  On  account  of 
the  fact  that  the  City  of  Baltimore,  with  a  population  of  about 
600,000,  has  grown  to  its  present  size  without  installing  an 
adequate  drainage  system,  flooding  in  _  many  sections  of  the 
City  should  be  expected  during  a  "maximum"  storm  of  the 
intensity  of  that  of  August  25,  191 1. 

Complete  studies  of  the  drainage  problem  covering  the  entire 
City  have  been  made,  and  the  correction  of  the  trouble  at  the 
above-mentioned  locations  is  anticipated  by  the  comprehensive 
plans  adopted  by  the  Commission.  A  great  many  cases  of 
serious  flooding  have  already  been  corrected  by  the  installation 
of  storm-water  drains  according  to  our  plans,  and  now  that 
the  necessary  money  is  available  for  the  completion  of  the 
storm-water  drainage  system,  the  general  installation  of 
storm-water  drains,  which  will  correct  the  flooding  at  the 
locations  mentioned,  will  be  undertaken  in  the  near  future. 
In  fact,  plans  are  now  being  prepared  for  storm-water  drains 
to  be  constructed  during  the  year  1912  for  the  relief  of  the 
conditions  set  forth  in  the  attached  correspondence. 

As  lawsuits  may  grow  out  of  the  flooding  at  the  locations 
under  discussion,  the  fact  that  the  flooding  was  caused  by  a 
storm  of  "maximum"  intensity  (for  which  provision  is  not 
usually  made  in  the   design   of  storm-water   drains)    should 
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b'e.  given,  first  coiisideration.  The  storm  in  question  was  the 
second  in  severity  in  the  history  of  the  United  States  Weather 
Bureau,  where  records  have  been  kept  for  many  years  by 
means  of  atriomatic  rain-gauges.  This  excessive  downpour 
was  over  30  minutes  in:Muration,  with  a  recorded  rate  of  rain- 
fall of  6.75  inches  an  hour.  The  run-off  from  urban  areas 
produced  by  a  storm  of  such  severe  intensity  was  much  greater 
than  it  is  customary  to  care  for  in  the  design  of  storm-water 
'drainage  systems.  In  othe'r  w.ords,  the  run-off  was  much 
greater  than  would  have  been  produced  by  a  4-inch  rainfall, 
which  I  understand -the  Courts  have  ruled  is  the  maximum 
to  b^-  considered  in  the  design  of  storm-water  drains  for  the 
City  of' Baltimore. 

1^  the  larger  cities  of  the  world  no  attempt  is  made,  in 
designing  drainage  systems,  to  provide  for  the  maximum 
storms.  In  New  York  City,  in  order  to  protect  the  city 
against  further  suits  for  damage  due  to  flooding  from  inade- 
quate sewer  capacity,  the  approval  of  the  plans  by  the  Board 
of  Estimate  and  Apportionment  was  qualified  by  the  follow- 
ing note : 

"The  sewers  shown  on  the  drainage  plan  are  intended  to 
have  a  capacity  adequate  for  the  reasonable  needs  of  the  drain- 
age district  for  a  limited  period  and  are  not  intended  to,, be 
of  adequate  size  for  immediately  removing  the  storrn-water 
when  -the  precipitation  is  at  an  abnormal  rate  or  when  the 
drainage  area  shall  have  become  largely  or  fully  improved. 
The  capacity  has  been  thus  restricted  for  the  purpose  of 
keeping  the  cost  within  limits  which  it  is  deemed  may  be  now 
properly  assessed  upon  property  benefited." 

It  is  only  natural  that  sewers  and  drains  built  years  ago 
to  serve  the  residential  growth  of  the  City  should,  as  the 
drainage  area  is  developed  and  as  the  impervious  areas,  such 
as  pavements  and  roofs,  increase,  gradually  show  their  in- 
ability to  take  care  of  the.  increasing  quantity  of  storm-water. 


REINFORCED-COJTCRBTE   STORM-WATER  DRAIN,  54  INCHES    IN  DIAMETER, 

IN    SPRINGDALE   AVENUE,   BETWEEN   ELEVENTH   AND 

TWELFTH    STREETS. 


PECK'S    RUN    DRAIN,    NEAR    LEXINGTON     STREET    AND    GWYNN'S   PALLS. 
Showing    Brick    Invert    and    Forms    Partly    in    Place    for  Reinforced  Concrete  Drain  in  tlie 

Bed  of  Pecls's  Run. 
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and  eventually  become  nuisances  by  causing  the  flooding  of 
adjacent  streets  and  cellars  even  during  comparatively  small 
storms. 

Such  drains  were  caused  to  overflow  during  the  storm  of 
August  25,  but  the  plans  of  the  Commission,  when  carried 
out,  will  relieve  the  intolerable  conditions  by  the  reconstruc- 
tion of  parts  of  the  old  drains  and  by  the  construction  of 
additional  drains  in  streets  where  lateral  storm-water  drains 
have  not  yet  been  constructed,  or  the  diversion  of  the  storm- 
flow  in  so-called  relief  or  diversion  drains. 

In  regard  to  the  conditions  at  Leadenhall  and  Stockholm 
Streets,  and  at  Leadenhall  and  Ostend  Streets,  where  it  is 
shown  by  the  attached  correspondence  that  flooding  has 
occurred  in  recent  years  during  heavy  storms,  a  careful  study 
has  been  made  of  the  existing  conditions  and  the  character 
and  extent  of  the  drainage  area.  For  a  better  understanding- 
of  the  situation  a  blueprint  is  hereto  attached,  showing  the 
drainage  area  and  the  existing  and  proposed  storm-water 
drains. 

The  properties  most  seriously  affected  are  those  of  F.  X. 
Ganter  &  Son,  at  the  northwest  corner  of  Leadenhall  and 
Stockholm  Streets,  and  Furst  Brothers,  at  the  northeast 
corner  of  Leadenhall  and  Stockholm  Streets.  Serious  damage 
resulted  to  the  property  of  F.  X.  Ganter  &  Son,  particularly 
during  the  storm  of  August  25,  191 1. 

This  section  of  the  City  has  been  built  up  on  the  low-lying 
flat  land  adjacent  to  the  Spring  Gardens  waterfront,  and,  com- 
bined with  the  reverse  slopes  due  to  the  incomprehensive 
system  of  street  grading,  has  made  the  problem  of  drainage 
in  this  section  of  the  City  very  difficult. 

This  section  of  the  City  is  now  drained  by  the  old  Race 
Street  Sewer.  This  sewer  extends  from  the  B.  &  O.  R.  R. 
tracks  at  Ostend  and  Leadenhall  Streets,  through  private 
property  to  Stockholm  Street,  to  Race  Street,  to  Cross  Street, 
and  terminates  at  Cross  and   Charles   Streets.     It  has  been 
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constructed  piece-meal,  with  a  variety  of  sections,  varying  in 
size  from  a  rectangular  section  ii  feet  wide  by  5  feet  high 
to  a  fiat  arch  section  with  a  flat  bottom,  11  feet  wide  by  2j^ 
feet  high.  Branch  sewers  were  also  constructed  in  Leaden- 
hall  and  Stockholm  Streets  in  recent  years  by  the  City  Engi- 
neer, which  sewers  are  particularly  discussed  by  the  City 
Engineer  and  certain  of  the  complainants  in  the  attached  cor- 
respondence. 

By  reason  of  the  reverse  slopes  in  the  street  surfaces 
in  Ostend  Street,  west  of  Leadenhall  Street,  and  in  Leaden- 
hall  Street,  north  of  Stockholm  Street,  low  places,  generally 
known  as  "sumps,"  occur  opposite  the  northeast  and  south- 
west corners  of  the  Ganter  factory.  In  case  of  any  stoppage 
in  the  existing  sewers  or  inlets,  or  lack  of  capacity  in  the 
same,  flooding  of  this  property  will  necessarily  occur.  These 
"sumps"  are  also  the  low  points  in  the  drainage  area  of  125 
acres.  The  area  in  question  is  only  partially  drained;  long 
lines  of  necessary  laterals  remain  unconstructed,  so  that  in 
times  of  storm  large  quantities  of  rainwater  flow  over  the 
surface  to  the  nearest  inlets  on  the  old  trunk  drain.  The 
result  is,  during  "maximum"  storms,  that  the  rapid  accumu- 
lation of  flood  waters  at  these  inlets  causes  the  flooding  of  the 
low-lying  streets  and  cellars. 

A  careful  survey  was  made  of  the  old  drains  in  this  terri- 
tory after  the  storm  of  August  25,  and  it  was  discovered  that 
a  deposit  of  considerable  depth  existed  on  the  bottoms  of  the 
drains.  The  outlet  section  of  the  Race  Street  Sewer,  between 
the  B.  &  O.  R.  R.  tracks  and  Stockholm  and  Leadenhall 
Streets,  was  also  found  to  be  in  a  very  bad  condition.  This 
section  of  the  sewer  is  little  less  than  a  rough,  rectangular 
stone  sewer,  with  a  poorly-paved  bottom,  and  covered  with  a 
roof  of  plank  flooring  supported  by  wooden  joists.  Ev6ry  six 
feet  of  the  roof  is  strengthened  by  an  iron  truss-rod  extending 
well  into  the  cross-section  of  the  sewer.  These  truss-rods, 
with  their  collection  of-  filth,  tend  seriously  to  reduce  the  cross- 
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section  and,  consequently,  the  capacity  of  the  sewer.  This 
section  in  particular,  the  mouth  of  which  is  tidelocked  and  the 
bottom  of  which  is  below  tide  level,  was  found  to  contain 
considerable  amounts  of  deposits  of  silt  and  sewage  solids. 

The  36-inch  circular  drains  constructed  in  recent  years  by 
the  City  Engineer  and  referred  to  particularly  in  the  attached 
correspondence,  lying  in  the  bed  of  L,eadenhall  Street,  between 
West  Street  and  the  junction  of  the  old  Race  Street  Sewer 
south  of  Stockholm  Street,  were  also  found  to  contain  large 
amounts  of  deposits. 

A  considerable  portion  of  the  dirt  which  finds  its  way  into 
the  sewers  goes  in  through  the  untrapped  inlets,  and  it  is  a 
matter  of  common  knowledge  that  the  street  cleaners,  in  order 
to  lighten  somewhat  their  labors,  are  accustomed  to  pushing 
the  street  sweepings  into  the  inlets,  thus  allowing  large  quanti- 
ties of  dirt  to  be  washed  into  the  sewers.  It  must  be  borne  in 
mind,  however,  that  it  is  much  more  expensive  to  remove 
deposits  of  dirt  from  the  sewers  by  hand  than  it  is  to  remove 
them  from  the  surfaces  of  the  streets  by  carts. 

As  the  cross-section  of  the  sewer  was  found  to  be  materially 
reduced  by  such  deposits  at  the  time  of  our  examination  after 
the  storm  of  August  25,  it  is  reasonable  to  assume  that  the 
cross-section  available  for  storm  flows  was  considerably  less 
before  the  storm  mentioned,  as  during  periods  of  maximum 
flow  considerable  scouring  action,  with  a  material  reduction  of 
the  silt  deposits,  must  have  taken  place. 

If  this  system  of  drains  had  been  maintained  in  a  perfectly 
clean  condition  at  all  times,  it  is  undoubtedly  true  that  the 
capacity  of  the  drains  during  "maximum"  storms,  when  flood- 
ing has  occurred  in  this  territory,  would  have  been  greatly 
increased  and  much  less  damage  would  have  resulted. 

Our  calculations  show  that  for  a  4-inch  rainfall  the  old 
drain  itself  would  probably  have  been  adequate,  although 
flooding  would  have  resulted  from  the  rainfall  of  August  25, 

3 


34  REPORT   OF   THE 

where  the  recorded  intensity  of  the  storm  was  6.75  inches 
an  hour.  Our  calculations  show,  however,  that  the  deposits 
of  silt  and  debris  so  reduced  the  capacity,  of  the  drain  that 
during  a  4-inch  rainfall  the  hydraulic  gradient  would  reach 
the  street  surface  a  short  distance  from  the  outlet. 

In  addition  to  the  deposits  of  silt,  the  36-inch  pipes  laid 
in  Leadenhall  Street  by  the  City  Engineer  are  inadequate 
for  a  4-inch  rainfall.  These  pipes  enter  the  main  drain  on  the 
bottom,  so  that  when  the  latter  is  flowing  full  the  hydraulic 
grade  lines  of  these  pipes,  which  were  intended  to  prevent 
flooding  in  the  vicinity  of  the  Ganter  and  Furst  factories, 
are  so  materially  reduced  that  the  drain  is  unable  to  care  for 
the  tributary  area.  The  upper  ends  of  the  trunk  drain,  under 
such  conditions,  therefore,  refused  to  relieve  the  street  surfaces 
of  their  flood  waters  and  flooding  at  the  low  points  was  the 
natural  result. 

The  causes  of  the  flooding  in  this  territory  can  be  sum- 
marized as  follows : 

1.  Reduction  in  capacity  of  the  Race  Street  Sewer,  due 
to   silt  deposits. 

2.  Incapacity  of   the  36-inch   pipes   in   Leadenhall   Street 

draining  the  "sumps"  at  the  northeast  and  southwest  corners 
of  Ganter's  factory. 

3.  Lack  of  lateral  storm-water  drains,  or  incompletion  of 
the  drainage  system  for  this  territory. 

The  serious  flooding  which  resulted  during  the  storm  of 
August  25  can  be  practically  corrected  by  the  extension  of  the 
lateral  drains  shown  on  the  attached  blueprint  in  red  (omitted) ; 
the  reconstruction  of  the  old  portion  of  the  drain  through 
private  property,  between  the  points  "A"  and  "B,"  and  the 
enlargement  of  the  36-inch  pipes  constructed  in  Leadenhall 
Street,  south  of  Cross  Street,  in  connection  with  the  ex'tension 
of  the  lateral  drains. 
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In  reconstructing  the  section  of  the  old  drain,  between  the 
points  "A"  and  "B,"  south  of  L,eadenhall  and  Stockholm 
Streets,  the  invert  grade  of  the  new  section  should  be  laid 
at  a  much  lower  elevation  in  order  to  confine  the  hydraulic 
gradient  in  the  system,  as  a  whole,  below  the  street  surface. 

The  idea  seems  to  have  been  considered,  in  designing  the  old 
drain,  that  the  drain  bottom  should  have  as  much  slope  as  pos- 
sible, in  the  belief  that  the  bottom  slope  controlled  the  velocity 
of  the  flow  of  the  drain.  This,  of  course,  is  a  mistaken  idea, 
as  the  flow  of  the  drain  is  backed  up  by  the  tides  and  the 
deposition  of  silt  and  solids  is  favored  by  the  checked  velocities. 

It  will  also  be  both  desirable  and  necessary,  after  the  ex- 
tension of  the  laterals  and  the  reconstruction  of  that  portion 
of  the  old  drain  between  the  points  "A"  and  "B"  and  the 
enlargement  of  the  36-inch  pipes  existing  in  Leadenhall  Street, 
south  of  Cross  Street,  to  introduce  catch-basins  on  the  entire 
system  in  general,  as  has  been  done  in  the  case  of  the  Harri- 
son Street  and  Saratoga  Street  Intercepting  Storm-Water 
Drains.  This  will  prevent  silt  deposits  inside  the  drains,  and 
the  removal  of  street  sweepings  can  be  made  more  cheaply 
from  the  catch-basins. 


The  storm-water  appropriation  for  the  year  19 12  will  cover 
the  improvements  above  outlined. 

In  regard  to  the  flooding  at  North  Avenue,  east  of  Sling- 
luff  Avenue,  which  was  brought  to  the  attention  of  His  Honor, 
the  Mayor,  by  Charles  Herbold  &  Sons,  who  are  building 
a  row  of  houses  on  the  north  side  of  North  Avenue,  east  of 
Slingluff  Avenue,  I  beg  to  say  that  this  correspondence  is  the 
first  intimation  we  have  received  of  trouble  at  this  point  due 
to  the  apparent  incapacity  of  the  drains,  which  were  con- 
structed by  the  City  Engineer's  Department  in  the  last  few 
years,  resulting  in  the  overflow  of  storm-water  on  the  property 
of  the  complainant. 
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There  is  a  pocket  in  the  grade  of  North  Avenue,  east  of 
Slingluflf  Avenue.  Inlets  have  been  placed  along  the  curb 
at  the  "sump"  which  connect  directly  with  the  culvert 
carrying  Peck's  Branch  under  North  Avenue  at  this  point. 
In  case  of  heavy  storms,  any  deficiency  in  the  capacity  of  the 
storm-water  drains,  or  the  lack  of  lateral  storm-water  drains, 
would  cause  the  surcharging  of  the  inlets  at  the  "sump" 
above  mentioned.  This  would  necessarily  cause  the  water 
to  overflow  the  street  surface  and  flood  the  cellars  of  adjoin- 
ing property.  It  appears  that  complaint  regarding  the  trouble 
in  this  vicinity  was  first  made  by  Herbold  &  Sons  to  the  City 
Engineer,  and  Mr.  Fendall  called  attention  to  the  fact  that 
the  gutters  around  the  inlets  had  been  obstructed  by  large 
masses  of  building  material,  which  had  greatly  added  to  the 
trouble  complained  of. 

On  investigating  the  matter  I  find  also  that  the  street  around 
the  inlets  was  almost  completely  blocked  with  building  material, 
such  as  mortar  boxes,  paving  stone,  brick,  sand  and  lumber. 
It  was  apparent  that,  had  a  heavy  storm  occurred  on  the  day 
of  our  investigation,  the  inlets  would  have  been  entirely  cut 
off.  There  can  be  little  doubt  that  the  trouble  complained  of 
was   greatly   aggravated   by   this   material. 

In  connection  with  the  paving  of  West  North  Avenue,  the 
City  Engineer  constructed  a  drain  in  North  Avenue,  between 
Slinglui?  Avenue  and  Windsor  Mill  Road.  Our  calculations 
show  that  this  drain  is  entirely  too  small  to  take  care  of  the 
flood  waters  of  the  drainage  area  it  is  intended  to  drain.  In 
times  of  "maximum"  storms,  therefore,  large  quantities  of 
storm-water  would  necessarily  flow  by  the  inlets  appurtenant 
to  the  drain,  and  collect  at  the  "sump"  east  of  Slingluff  Ave- 
nue. The  drain  constructed  by  the  City  Engineer,  however, 
did  not  complete  the  drainage  of  the  area  tributary  to  the 
"sump"  in  North  Avenue,  east  of  Slingluflf  Avenue.  There 
still  remain  unbuilt  several  lines  of  lateral  storm- water  drains. 
Flooding  will  necessarily  occur  at  times  of  exceptional  storms 
unless  these  lateral  drains  are  completed. 
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I  attach  hereto  a  blueprint  (omitted)  showing  the  point  of 
flooding,  the  outlines  of  the  drainage  area,  and  the  existing 
and  proposed  storm-water  drains.  In  order  to  relieve  the  in- 
adequate existing  drain  west  of  Slingluff  Avenue,  it  will  be 
necessary  to  intercept  a  portion  of  the  territory  north  and 
west  of  Eighth  Street  and  North  Avenue  by  the  system  of 
proposed  drains,  shown  in  red  on  the  blueprint,  west  of 
Slingluff  Avenue.  The  proposed  lateral  in  North  Avenue, 
east  of  Slinglviff  Avenue,  is  also  required  to  take  care  of  the 
run-off  from  the  drainage  area  beginning  at  the  summit  east 
of  Second  Street. 

The  causes  of  the  flooding  at  North  Avenue,  east  of  Sling- 
lufif  Avenue,  can  therefore  be  summarized  as  follows: 

1.  The  partial  blocking  of  the  inlets  by  the  building  material 
at  the  "sump"  in  North  Avenue,  east  of  Slingluff  Avenue. 

2.  The  inadequacy  of  the  existing  drain  constructed  by  the 
City  Engineer. 

3.  The  incompletion  of  the  storm-water  drainage  system 
for  this  area,  or  the  lack  of  storm-water  laterals. 

The  storm-water  appropriation  for  1912  covers  the  pro- 
posed drains  shown  in  red  on  the  blueprint.  The  construction 
of  these  drains  and  the  interception  of  the  existing  drain 
should  relieve  the  flooding  complained  of. 

There  is  no  correspondence  attached  with  reference  to  the 
flooding  at  Fairmount  and  Kenwood  Avenues.  This  matter 
was  brought  to  our  attention,  however,  by  the  Law  Depart- 
ment, with  reference  to  a  claim  for  damages  by  certain  parties 
living  on  Fairmount  Avenue,  near  Kenwood  Avenue.  Serious 
flooding  is  reported  to  have  occurred  at  this  point  during  the 
storm  of  August  25,  191 1. 

This  portion  of  Fairmount  Avenue  lies  in  the  Harris  Creek 
Drainage  Area  and  is  drained  by  a  48-inch  lateral  storm-water 
drain  which  connects  with  the  Ogier's  Run  Trunk  Drain  at 
a  point  in   Patterson  Park.     The  Ogier's   Rtm  Trunk  Drain 
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discharges  into  the  Harris  Creek  Trunk  Drain,  which  passes 
through  Patterson  Park  on  the  hne  of  Lakewood  Avenue 
extended.  All  of  these  drains,  including  the  Streeper  Street 
Lateral  and  the  Ogier's  Run  and  Harris  Creek  Trunk  Drains, 
were  constructed  by  the  City  Engineer's  Department  before  the 
present  Sewerage  Commission  was  created. 

I  have  had  an  investigation  made  of  the  damage  done  by 
the  storm,  which  shows  that  the  cellars  of  properties  on 
Fairmount  Avenue,  between  Kenwood  Avenue  and  Patuxent 
Street,  were  flooded,  due  to  the  accumulated  depth  of  storm- 
water,  during  the  storm  of  August  25,  191 1. 

The  flooding  of  these  properties  was  due  to  the  following 
causes : 

1.  The  insufficient  capacity  of  the  Streeper  Street  Drain, 
which  drains  the  streets  in  this  vicinity,  and  the  lack  of  storm- 
water  laterals. 

The  drainage  area  tributary  to  the  48-inch  Streeper  Street 
Drain  at  Fairmount  Avenue  and  Streeper  Street  is  approxi- 
mately 72  acres.  About  one-half  of  this  area  is  properly 
drained  by  lateral  drains  and  inlets,  and  the  other  half  is 
without  storm- water  drains.  The  effect  of  this  is  that  large 
volumes  of  storm-water  are  caused  to  flow  over  the  street 
surfaces,  collecting  at  the  low  point  in  the  drainage  area,  which 
is  at  the  intersection  of  Fairmount  Avenue  and  Streeper  Street, 
where  the  properties  in  question  are  located.  In  addition  to 
this  fact,  the  Streeper  Street  Drain  is  inadequate  to  care  for 
the  run-off  of  a  drainage  area  of  72  acres  produced  by  a  4-inch 
rainfall. 

2.  The  inadequacy  of  the  Harris  Creek  Trunk  Drain,  of 
which  the  Streeper  Street  Drain  is  a  lateral.  Not  only  is  the 
lateral  drain  insufficient,  but  the  trunk  drain  is  also  inadequate 
to  care  for  the  run-off  of  storms  of  great  intensity.  The 
result  is  that  backflooding  of  the  drains  causes  flooding  of  the 
surfaces  of  the  streets  at  the  low  points  in  the  drainage  area, 
such  as  the  intersection  of  Fairmount  Avenue  and  Streeper 
Street. 
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3.  Flooding  was  to  be  expected  in  this  drainage  area,  due 
to  the  storm  of  August  25,  191 1,  for  the  reason  that  the 
downpour  was  over  30  minutes  in  duration,  with  a  recorded 
rate  of  rainfall  of  6.75  inches  an  hour.  Granting  that  the  old 
storm-water  drains  intended  for  the  drainage  of  this  territory 
are  adequate,  a  certain  amount  of  flooding  should  have  been 
expected  in  this  instance  (even  though  the  drains  were  of 
sufficient  capacity  to  care  for  a  4-inch  rainfall)  ;  and,  therefore, 
it  would  seem  that  the  City  of  Baltimore  cannot  be  held  re- 
sponsible for  any  damage  which  was  caused  by  the  severe 
storm  of  August  25,  1911. 

I  wish  to  emphasize  the  fact  that  the  Sewerage  Commission 
are  in  nowise  responsible  for  the  existence  of  these  old 
storm-water  drains,  which  are  known  to  be  inadequate — the 
same  having  been  constructed  many  years  ago  by  the  City 
authorities  having  charge  of  drainage  matters.  I  would  say, 
however,  that  the  plans  adopted  by  the  Commission  are  de- 
signed to  relieve  the  serious  conditions  in  this  vicinity,  and 
the  work  of  relief  will  be  undertaken  during  the  year  1912. 
This  work  will  involve  the  construction  of  the  Ogier's  Run 
Relief  Drain,  intercepting  the  present  Ogier's  Run  Drain  at 
Lombard  and  Patuxent  Streets,  and  also  the  construction 
of  a  lateral  drain  in  Patuxent  Street,  which  will  intercept 
the  flood  waters  which  concentrate  at  this  intersection  during 
heavy  rainfalls,  in  Fairmount  Avenue,  between  Kenwood 
Avenue  and  Patuxent  Street. 

There  is  no  correspondence  attached  with  reference  to  the 
flooding  in  the  900  block  North  Bond  Street.  The  cellars 
in  the  vicinity  of  Bond  and  Abbott  Streets  were  slightly  flooded 
during  the  storm  of  August  25,  191 1,  due  to  the  fact  that 
this  territory  has  not  yet  been  completely  drained. 

The  intersection  of  Bond  and  Abbott  Streets  is  graded  in 
the  form  of  a  pocket,  so  that  the  flood  waters  from  the  hills 
north  of  Abbott  Street  and  east  of  Bond  Street  collect  in  the 


40  REPORT   OF   THE 

said  pocket  to  such  an  extent  that  the  inlets  at  Bond  and 
Abbott  Streets  are  not  of  sufficient  size  to  carry  off  the  flood 
waters. 

We  now  have  under  construction  a  system  of  lateral  storm- 
water  drains,  known  as  the  Bond  Street  System,  which  will 
relieve  the  trouble  that  occurred  during  the  storm  of  August 
25.  This  system  should  be  completed  before  the  end  of  the 
year. 

As  pointed  out  above,  it  must  be  borne  in  mind  that  the 
storm  of  August  25  was  of  maximum  intensity  and  that  the 
rate  of  rainfall  was  much  greater  than  4  inches  an  hour,  which 
factor  we  are  using  as  a  basis  in  the  design  of  the  storm-water 
drainage  system. 

The  2300  block  Boston  Street  consists  of  a  row  of  houses 
on  the  north  side  of  the  street,  between  Leakin  Street  and 
Montford  Avenue.  This  section  of  the  City,  along  the  harbor 
front  between  Chester  and  Luzerne  Streets,  has  not  yet  been 
provided    with   storm-water   drains. 

The  cause  of  the  flooding  which  has  been  brought  to  the 
attention  of  His  Honor,  the  Mayor,  in  the  attached  petition 
signed  by  the  residents  of  the  2300  block  Boston  Street,  was 
due  to  the  fact  that  no  storm-water  drains  have  yet  been  con- 
structed in  this  section  of  the  City.  The  attached  blueprint 
(omitted)  shows  the  location  under  discussion  and  the  pro- 
posed storm-water  drains  necessary  for  the  relief  of  this  terri- 
tory. This  system  is  included  in  the  list  of  drains  to  be  con- 
structed during  the  year  19 12. 

The  flooding  at  Baltimore  and  Patuxent  Streets  was  of  the 
same  nature  as  that  which  occurred  at  Fairmount  Avenue  and 
Kenwood  Avenue,  both  of  which  points  are  in  the  same  drain- 
age area  and  only  a  few  hundred  feet  apart.  The  causes  of 
the  flooding  are  identical  and  fully  covered  by  the  report  of 
the  flooding  at  Fairmount  and  Kenwood  Avenues. 

Yours  truly, 

(Signed)  Calvin  W.  Hendrick, 

Chief  Engineer. 
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The   introduction   of   the   storm-water   drainage   system   is  1  y( '      j/ 

bringing  a  much-needed  relief  and  aiding  the  development  of  ^.      / '      y^     /yf  • 
property,  thereby  greatly  increasing  the  taxable  basis.  uii^      'JP  ^   r^' 


SEWAGE  DISPOSAL  PLANT.  J\J\)  ' "        f^         / 

At  the  Sewage  Disposal  Plant  we  have  completed  and  ready      ^\ 
for  service  three  hydrolytic  tanks,  three  sludge-digesting  tanks,  I 

twelve  acres  of  broken-stone  sprinkling  filters,  together  with 
two  settling  basins — ^being  sufficient  to  take  care  of  a  popula- 
tion of  about  300,000.  A  part  of  these  are  now  in  actual 
service  and  additional  units  will  be  added  in  the  near  future. 

The  concrete  Chemical  and  Biological  Laboratory  and  Ad- 
ministration Building  is  practically  completed,  with  the  ex- 
ception of  a  few  finishing  touches.  It  is  a  very  artistic  build- 
ing, designed  especially  for  the  purposes  for  which  it  is  in- 
tended, and  will  be  one  of  the  most  complete  in  America. 

Through  the  experiments  conducted  at  the  Walbrook  Test- 
ing Station,  we  have  arranged  our  Disposal  Plant  so  as  to 
eliminate  the  sand  beds  included  in  the  report  on  the  Disposal 
Plant,  made  by  the  Board  of  Advisory  Engineers,  thereby 
saving  about  $1,000,000  in  construction  and  an  annual  mainte- 
nance cost  of  $60,000,  proving  that  the  laboratory  and  testing 
department  is  a  very  important  adjunct  to  our  great  work. 

The  Disposal  Plant  is  so  constructed  that  if,  at  any  time, 
we  wish  to  treat  the  sewage  with  calcium  hypochlorite,  or 
bleaching  powder,  we  can  do  so. 

In  this  connection,  I  submit  the  following  interesting  statis- 
tics regarding  the  work  of  the  laboratory  and  testing  depart- 
ment at  Walbrook. 

Walbrook  Testing  Station, 
reasons  eor  establishing  testing  station  and 

objects    SOUGHT. 

Following  out  the  recommendations  of  the  Advisory  Board 
of  Engineers,  the  Testing  Station  was  designed  and  a  site 
selected   as  described   in  the   report   of  the   Commission   for 
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the  year  1906.  The  principal  objects  sought  in  the  investi- 
gations at  this  Testing  Station  were  the  determination  of  the 
best  size  of  stone  to  use  in  the  sprinkHng  filters  and  the  most 
.efficient  depths  of  bed  which  could  be  economically  constructed. 

In  regard  to  the  size  of  broken  stone  in  sprinkling  filters, 
there  was  considerable  difference  in  practice  at  different  places. 
The  use  of  fine  stone  is  preferable  so  long  as  it  remains 
unclogged,  because,  other  things  being  equal,  it  gives  a  greater 
degree  of  purification.  On  the  other  hand,  the  use.  of  coarse 
stone  diminished  the  tendency  to  clog. 

In  regard  to  the  depth  of  beds,  there  is  a  considerable  differ- 
ence of  opinion  among  engineers  as  to  the  proper  depth  to 
use.  If  the  beds  are  too  shallow,  sewage  flows  through  so 
rapidly  that  there  is  no  time  for  purification  to  take  place; 
while,  if  the  beds  are  too  deep,  they  do  not  ventilate  as 
well  as  the  shallower  beds,  the  amount  of  head  consumed 
becomes  an  objection  and  the  purification  effected  for  each 
additional  foot  of  depth  is  not  proportional  to  the  increase 
in  depth  of  the  bed.  It  was,  however,  thought  possible  that 
the  deeper  beds  would  give  an  efHuent  sufficiently  pure  to 
allow  it  to  be  discharged  into  Back  River  without  requiring 
any  supplementary  treatment  by  intermittent  sand  filters. 

DESCRIPTION    OF   THE   TESTING   STATION. 

In  the  original  work  of  the  Testing. Station,  it  was  not  con- 
sidered necessary  to  try  to  secure  experimental  results  from 
the  sedimentation  tank,  as  it  was  believed  by  the  Consulting 
Engineers  that  there  had  been  sufficient  data  secured  at  other 
places  to  show  that  a  tank  with  a  six  to  eight  hour  period 
of  sedimentation  gave  the  best  results.  The  sedimentation 
tank  originally  designed  had  a  capacity  of  approximately 
16,000  gallons,  which  would  give  eight  hours'  detention  with 
50,000  gallons  of  sewage,  but  the  increased  sewage  flow  over 
that  originally  estimated  and  the  rapid  accumulation  of  solids 
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in  the  tank,  due  to  the  freshness  of  the  sewage,  greatly 
shortened  the  period  of  detention,  and  considerable  difficulty 
was  experienced  in  keeping  the  nozzles  of  the  sprinkling  filters 
from  clogging  owing  to  the  solid  matter  passing  through  the 
tank.  The  matters  which  caused  the  greater  part  of  the 
clogging  were  match  sticks  and  balls  of  grease.  It  was  finally 
decided  to  increase  the  period  of  sedimentation  by  constructing 
a  Dortmund  tank  between  the  original  tank  and  the  sprink- 
ling filters.  This  was  suggested  by  the  excellent  results 
obtained  at  Birmingham,  England,  where  a  Dortmund  tank 
was  placed  between  a  septic  tank  and  the  sprinkling  filters. 
The  capacity  of  this  Dortmund  tank  was  between  five  and 
six  thousand  gallons.  This  tank  was  placed  in  operation  on 
January  i,  1908. 

SPRINKLING    FILTERS.- 

The  sprinkling  filters  were  really  the  important  part  of 
the  Testing  Plant,  and  the  work  was  designed  for  the  pur- 
pose, already  noted,  of  determining  the  economic  depth  of 
filtering  material  consistent  with  a  high  degree  of  purifica- 
tion, and.  also  to  secure  a  comparison  of  results  obtained  by 
the  use  of  different  sizes  of  stone.  Two  filtering  units  were 
built  of  approximately  an  eightieth  of  an  acre  each.  Each 
one  of  these  units  was  sub-divided  into  six  parts  containing 
two  beds  6  feet  in  depth,  two  beds  9  feet  in  depth  and  two 
beds  12.  feet  in  depth.  The  unit  hereinafter  called  Filter 
No.  I  had  a  bed  of  each  depth  filled  with  3^ -inch  to  ij^-inch 
stone  and  a  bed  of  each  depth  filled  with  i-inch  to  2-inch  stone. 
The  other  unit,  cajled  Filter  No.  2,  had  a  bed  of  each  of  the 
three  depths  filled  with  2-inch  to  4-inch  and  4-inch  to  6-inch 
stone.  The  bottoms  of  the  filters  were  covered  with  systems 
of  underdrains  similar  to  the  half-round  tile  underdrains  used 
at  Columbus,  O.,  with  a  main  drain  for  each  bed  into  which 
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these  half-round  drains  discharge.  The  sewage  was  distribu- 
ted over  the  surface  of  the  sprinkHng  filters  by  means  of  re- 
volving arms  which  made  a  revolution  approximating  once  a 
minute.  These  revolving  arms  consisted  of  4-inch  wrought 
iron  pipe,  and  were  caused  to  rotate  by  means  of  electric 
motors.  These  arms  were  perforated  and  were  originally 
designed  for  three  nozzles  so  spaced  as  to  give  an  equal  dis- 
tribution over  the  surface  of  the  bed.  It  was  found  impossible, 
however,  to  secure  a  uniform  distribution  with  the  three 
nozzles,  and  two  additional  nozzles  were  added,  giving  five 
nozzles,  and  with  these  five  nozzles,  a  practically  uniform  dis- 
tribution was  secured  over  the  surface  of  the  stone.  In  fact, 
this  distribution  was  much  more  uniform  over  the  entire 
surface  than  can  ordinarily  be  obtained  in  actual  practice. 

The  filters  were  operated  as  originally  constructed  until  the 
month  of  April,  1908,  although  no  analyses  were  made  of  the 
effluents  from  the  coarse  stone  beds  of  4-inch  to  6-inch  material 
after  March  5,  as  the  results  secured  showed  the  efifluents 
to  be  so  poor  that  this  large  stone  could  not  by  any  possibility 
be  considered  for  use  in  the  main  Disposal  Plant.  During  the 
months  of  April  and  May,  1908,  the  filtering  material  was 
entirely  removed  from  the  6-feet  and  9-feet  beds  containing 
Yz-mch.  to  13^-inch  stone  and  from  the  beds  of  the  same 
depth  containing  4-inch  to  6-inch  stone.  In  place  of  the  4-inch 
to  6-inch  stone  in  the  6-feet  and  9-feet  beds,  a  stone  i-inch  to 
3-inch  in  size  was  substituted.  The  original  6-feet  and  9-feet 
beds,  from  which  the  ^-inch  to  ij^-inch  stone  was  removed, 
were  refilled  with  i-inch  to  3-inch  stone,  but  only  to  depths 
of  4J^  feet  to  yY^  feet,  while  the  12-feet  filter  of  i/-inch  to 
ij4-inch  stone  was  reduced  to  a  depth  of  10Y2  feet,  and  the 
6,  9  and  12-feet  beds  of  i-inch  to  2-inch  s.tone  were  reduced 
to  4J4,  7/^  and  10Y2  feet  in  depth.  The  object  of  these 
changes  was  to  experiment  very  fully  in  beds  of  the  different 
depths  with  a  size  of  stone  which,  it  seemed  at  the  time,  was 
the  most  likely  to  be  adopted  for  use  in  the  main  Disposal 
Plant. 
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SETTLING  BASINS. 

Each  of  the  12  filters  was  connected  to  a  small  settling  basin 
which  was  designed  to  hold  two  hours'  flow  of  sewage.  The 
increased  amount  of  sewage  received  at  the  Station  after 
October  reduced  this  period  of  detention  in  the  final  settling 
basins — in  some  cases  giving  only  a  little  over  one  hour's  deten- 
tion. 

QUALITY   OF   SEWAGE. 

Altogether  there  are  336  houses  connected  to  the  sewers 
tributary  to  the  Testing  Station,  and  a  careful  house-to-house 
canvass  was  made  to  ascertain  the  number  of  people  in  these 
houses.  The  amount  of  sewage  reaching  the  Station  and  the 
contributing  population  during  the  different  months  are  shown 
by  the  following  table: — 

TABLE  A. 
POPULATION  CONNECTED  TO  WALBROOK  SEWERS. 


Month — Yeas. 


Population. 


Gallons  per  24  Hours. 


Total. 


Per  Capita. 


August,    1907 

September,  1907 

October,  1907 

November,  1907 

December,   1907 

January,  1908. . '. ^ 

February,  igo8 

March,  ipOS 

April,   1908 

May,  igo8 

June,  1908 

July,  1908 

August,   1908 

September,  1908 


553 
952 
1,132 
1,206 
1,236 
1,236 
1,236 
1,236 
1,236 
1,236 
1,236 
1,236 
1,236 
1,236 


24,400 
55,500 
50,100 
79,100 
79,200 
88,goo 
91,300 
79,300 
94,854 
94,600 
70,210 
87,533 
71,571 
76,750 


44 
58 
44 
66 
64 
72 
74 
64 
72 
72 
57 
71 
59 
62 
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The  flow  of  sewage  reaching  the  Station  was  measured  as  it 
passed  over  a  triangular-notch  weir,  cut  in  a  piece  of  sheet 
iron  about  one-eighth  of  an  inch  thick,  and  arrangements 
were  made  so  that  a  float  communicated  the  head  of  sewage 
on  the  weir  to  a  paper  record  revolved  by  clock-work,  thus 
making  it  possible  to  secure  a  continuous  record  of  the  rate  of 
flow  both  night  and  day.  The  head  on  the  weir  was  com- 
municated to  the  paper  record  through  a  cam  motion  designed 
to  make  the  record  reading  directly  proportional  to  the  flow  of 
sewage.  With  this  arrangement,  it  was  possible  to  ascertain 
the  amount  of  sewage  passing  over  the  weir  each  day  by 
measuring  the  area  of  the  record  with  a  planimeter.  This 
apparatus  made  it  possible  to  secure  very  accurate  records 
of  the  sewage  flow  during  the  entire  time  of  the  experimental 
work. 

The  amount  of  ground  water  reaching  the  sewers  varies 
greatly  with  the  rainfall.  In  June,  1907,  before  any  houses 
were  connected  to  the  sewers,  this  ground  water  flow  varied 
from  8,000  gallons  per  day  in  dry  weather  to  20,000  gallons 
per  day  during  rainy  weather.  The  length  of  sewer  laid  by 
the  contractor  in  Walbrook  amounted  to  2%  miles,  so  the 
ground  water  infiltration  amounted  at  that  time  to  from 
2,goo  gallons  to  7,300  gallons  per  day  per  mile.  During  a 
heavy  storm  on  June  S,  1907,  before  any  houses  were  con- 
nected to  the  sewers,  the  storm  flow  amounted  to  150,000 
gallons  per  day.  The  greater  part  of  this  water  was  surface 
water,  which  entered  the  sewers  chiefly  through  the  ventila- 
tion openings  in  the  manhole  covers,  six  ventilation  holes, 
each  one  inch  in  diameter,  being  provided  in  each  cover. 
Most  of  the  manholes  are  placed  at  the  low  points  in'  the 
middle  of  the  alleys  and  during  heavy  rains  the  tops  of  the 
manholes  are  flooded,  which  allows  the  water  to  pour  into 
the  sewers  through  all  ventilation  holes.  Considerable  water 
also  enters  the  sewer  through  the  crack  between  the  man- 
hole head  and  the  cover.  That  the  greater  part  of  the  water 
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passing  through  the  sewers  washes  from  the  surface  of  the 
ground  during  a  heavy  rain  was  readily  seen  by  the  muddy 
condition  of  the  sewage  and  the  amount  of  sand  and  dirt 
it  carried  when  it  reached  the  Testing  Station. 

CHARACTER   OF   SEWAGE. 

The  sewage  was  altogether  from  a  residential  section, 
there  being  no  trade  wastes  of  any  kind.  The  buildings,  other 
than  residences,  in  this  section  were  three  churches,  two  drug 
stores,  six  grocery  and  provision  stores,  two  notion  stores, 
one  confectionery  store,  one  plumber  shop,  one  laundry,  one 
tailor  shop  and  one  shoe  repairing  shop.  None  of  these 
buildings,  however,  contributed  any  sewage  which  would  have 
any  influence  upon  the  purification  process.  The  sewage 
from  the  nearest  house  reaches  the  Plant  in  about  fifteen 
minutes,  while  the  sewage  from  the  most  distant  house  reaches 
the  Station  in  about  twenty-five  minutes.  It  will  thus  be 
seen  that  the  sewage  is  very  fresh.  The  feces  reached  the 
Station  with  very  little  disintegration,  and  this  condition  made 
it  difficult  to  secure  representative  samples  of  raw  sewage. 
As  in  many  other  cases  where  fresh  sewage  is  treated  in  tanks, 
a  great  deal  of  scum,  or  floating  matter,  collected  in  the  tanks. 

It  is  not  anticipated  that  the  sewage  reaching  the  main 
Disposal  Plant  at  Back  River  will  in  any  way  resemble  the 
fresh  sewage  reaching  the  Walbrook  Testing  Station,  as 
the  Outfall  Sewer  alone  is  more  than  five  miles  in  length 
after  passing  the  eastern  City  limits.  ^  The  Walbrook  tank, 
although  it  was  designed  to  hold  eight  hours'  flow  of  sewage, 
acted  merely  as  a  settling  tank,  as  was  evidenced  by  the 
presence  of  nitrates  and  nitrites  in  the  tank  effluent. 

METHODS  OE  OPERATION. 

The  filter  beds,  as  described  elsewhere,  were  divided  into 
two  entirely  separate  sets — one  consisting  of  the  fine  stone 
beds  of  yi-'mch  to   i^-inch  and   i-inch  to  2-inch  stone,  and 
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the  other  consisting  of  coarse  stone  beds  of  2-inch  to  4-inch 
and  4-inch  to  6-inch  stone. 

When  the  Station  was  first  put  into  operation,  it  was  in- 
tended to  operate  and  rest  the  two  sets  of  filters  alternately 
for  periods  of  one  week,  as  recommended  at  Columbus,  O., 
from  the  results  of  the  experimental  work  carried  on  in 
that  city.  However,  on  account  of  the  small  flow  of  sewage, 
largely  diluted  with  ground  water,  which  reached  the  Station 
after  starting  operation,  the  fine  stone  beds  were  kept  in 
continuous  operation  from  the  starting  of  the  Station  on 
August  I,  1907,  to  September  20,  1907,  in  order  to  give  the 
beds  a  chance  to  ripen. 

The  large  stone  beds  in  Filter  No.  2  were  placed  in  opera- 
tion on  September  i,  but  owing  to  difficulties  with  the  mechani- 
cal devices  for  rotating  the  sprinkling  arm  this  filter  could  not 
be  operated  regularly  until  September  20.  The  sewage,  there- 
fore, was  kept  on  the  fine  stone  beds  in  Filter  No.  i  continuously 
until  this  date.  On  this  latter  date  the  sewage  flow  was  trans- 
ferred to  the  large  stone  beds  in  Filter  No.  2,  which  was 
kept  in  operation  until  October  22,  at  which  time  the  sewage 
flow  was  again  turned  on  the  fine  beds. 

It  was  found  that,  after  periods  of  rest,  the  effluent  would 
be  very  poor  for  the  first  day  and  it  required  several  days' 
operation  to  secure  an  effluent  as  good  as  could  be  obtained 
when  the  filters  were  operated  continuously.  No  evidence 
was  found  that  the  solid  accumulations  in  the  filters  dried 
and  cracked  and  peeled  from  the  filtering  material,  as  was 
stated  to  be  the  result  in  the  Columbus  works,  excepting 
possibly  on  the  filtering  material  at  the  surface  of  the  beds, 
which  was  exposed  to  the  drying  action  of  the  sun  and  wind. 
There  was  no  cracking  and  peeling  of  the  accumulations  on 
the  filtering  material  within  the  body  of  the  bed.  During 
periods  of  operation  of  the  filter,  these  accumulations  were 
of  a  glutinous  character,  but,  during  the  resting  periods,  this 
solid  matter  lost  its  glutinous  character,  becoming  granular 
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and  earthy  and  rapidly  washing  through  the  bed  when  the 
operation  of  the  bed  was  resumed.  As,  furthermore,  sprink- 
Hng  filters  were  being  operated  successfully  abroad  upon  the 
continuous  principle,  and  had  been  operating  at  the  Massa- 
chusetts Institute  of  Technology  on  the  same  principle,  it  was 
decided  to  operate  the  filters  at  the  Walbrook  Testing  Station 
continuously.  This  was  not  only  desirable,  but  the  increased 
quantity  of  sewage  over  that  originally  planned  for,  practi- 
cally made  it  necessary  to  operate  continuously.  Therefore, 
after  the  first  part  of  December  the  filters  were  operated 
upon  the  continuous  principle,  with  the  exception  of  -  short 
rests,  varying  in  length  from  a  few  hours  to  several  days, 
when  a  filter  would  be  out  of  operation  on  account  of  mechani- 
cal breakdowns  in  the  Station. 

Until  the  middle  of  March,  1908,  the  study  of  the  operation 
of  the  filters  was  carried  out  very  thoroughly  and  systemati- 
cally. After  this  time,  the  beginning  of  design  and  construc- 
tion work  in  connection  with  the  main  Disposal  Plant  at 
Back  River  made  it  necessary  to  give  an  increasing  amount 
of  attention  to  this  work,  with  a  consequent  lessening  in  the 
number  of  men  available  for  the  work  at  the  Testing  Station. 

The  sampling,  as  described  later,  was  changed  so  that  it 
covered  a  period  of  twelve  days  instead  of  a  period  of  three 
days,  in  order  to  lessen  the  number  of  routine  analyses,  thus 
allowing  the  analytical  work  to  be  done  with  the  men  who 
were  available  for  this  purpose.  It  was  also  thought  desirable 
to  concentrate  the  work  of  the  Testing  Station  upon  the  dis- 
infection of  the  filter  effluents,  and  a  large  part  of  the  time 
of  the  men  who  were  working  at  the  Testing  Station  was 
given  to  carrying  on  the  disinfection  experiments. 

Another  thing  which  reduced  the  time  available  for  the 
analytical  work  at  the  Testing  Station  was  the  fact  that  a 
considerable  portion  of  the  time  of  the  men  at  the  Testing 
Station  was  occupied  in  working  up  the  analytical  results 
already  obtained  so  that  these  results  would  be  available  in 
connection  with  the  design  of  the  main  Disposal  Works. 

4 
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For  the  above  reasons,  the  results  which  are  shown  in  con- 
nection with  the  operation  of  the  filter  beds  after  the  changes 
were  made  in  the  sizes  of  stone  and  depths  of  filters  are 
not  really  comparable  with  the  results  obtained  from  the 
time  of  commencing  operation  of  the  Plant  until  the  middle 
of  March,  1908.  Therefore,  in  comparing  the  results  obtained 
with  different-  sizes  of  stone  and  depths  of  bed,  the  results 
obtained  after  the  changes  were  made  at  the  Station  were 
not  used  with  the  exception  of  those  with  2-inch  to  4-inch 
stone  of  the  three  depths  and  the  4-inch  and  6-inch  stone 
of   12   feet   depth,  none  of  these  beds   being  affected  by   the 


changes. 


Sampling  of  Sewage  and  Effluents, 
chemical. 

The  composite  method  of  collecting  samples  for  routine 
analyses  was  followed  throughout,  and  from  August  i,  1907, 
to  March  4,  1908,  the  Station  was  under  very  close  laboratory 
observation. 

The  samples  were  made  up  of  50  c.  c.  portions,  taken  at 
intervals  as  described  below,  and  were  preserved  in  large 
bottles,  by  the  addition  of  10  c.  c.  of  chloroform,  until  analy- 
ses could  be  completed.  From  August  i  to  January  i,  the 
composite  samples  covered  a  period  of  two  days  and  were 
made  up  from  small  samples  taken  every  hour  from  the 
filter  effluents  and  every  half  hour  from  the  raw  sewage  and 
the  settled  sewage.  From  January  i  to  March  14  the  com- 
posites covered  a  period  of  three  days — small  samples  being 
taken  from  effluents  every  two  hours  and  from  the  raw 
sewage  and  the  settled  sewage  every  hour.  After  this  date 
the  composites  generally  covered  a  period  of  twelve  days,  but 
in  some  cases  the  period  was  six  days — small  samples  being 
taken  from  effluents  every  four  hours  and  from  raw  sewage 
and  the  settled  sewage  every  two  hours. 
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BACTERIOLOGICAL. 

Samples  for  routine  gelatine  counts  were  taken  from  the 
raw  sewage  and  the  settled  sewage  daily,  and  on  alternate 
days  from  the  effluents  of  the  fine  stone  and  coarse  stone  beds, 
except  at  such  times  as  the  use  of  the  laboratory  apparatus 
for  special  work  made  it  necessary  to  omit  the  routine  work. 


Methods  of  Analysis. 

Nitrates,  oxygen  consumed,  dissolved  oxygen  and  both  total 
and  fixed  suspended  solids  were  determined  strictly  in  ac- 
cordance with  the  methods  of  procedure  described  in  the 
report  of  the  Committee  on  Standard  Methods  of  Water 
Analysis  to  the  Laboratory  Section  of  the  American  Public 
Health  Association.  The  procedures  followed  in  the  other 
determinations  are  given  below : 

ORGANIC  NITROGEN. 

The  method  used  was  substantially  that  described  by 
Whipple  in  Vol.  IV  of  the  Contributions  of  the  Sanitary  Re- 
search Laboratory  and  Experiment  Station  of  the  Massa- 
chusetts Institute  of  Technology.  Briefly,  it  is  as  follows: 
Fifty  c.  c.  of  the  sample  are  digested  with  5  c.  c.  of  con- 
centrated sulphuric  acid  until  colorless  and  the  oxidation  com- 
pleted by  the  addition  to  the  hot  acid  of  a  few  small  crystals 
of  potassium  permanganate.  After  "cooling,  the  digestate  is 
diluted  to  250  c.  c.  and  thoroughly  mixed.  Twenty-five  c.  c. 
are  then  pipetted  into  a  100  c.  c.  nessler  tube,  25  c.  c. 
of  5%  potassium  hydrate  added,  and  the  whole  brought  up 
to  volume  with  ammonia-free  water  and  mixed  by  pouring. 
Half  the  quantity  is  then  filtered  and  20  c.  c.  of  the  filtrate 
pipetted  into  a  50  c.  c.  nessler  tube,  diluted  to  volume  with 
ammonia-free  water,  mixed  by  pouring  and  nesslerized.  To 
obviate  any  error  being  introduced  by  nitrogen-carrying  re- 
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agents,  a  control  should  be  run  on  the  entire  process.  It 
may  also  be  necessary  to  wash  the  filter  papers  with  ammonia- 
free  water.  With  this  procedure  no  difficulty  was  experienced 
in  obtaining  uniformly  clear  nesslerizations,  and  the  ehmina- 
tion  of  the  slow  distillation  process,  with  its  cumbersome 
apparatus,  proved  to  be  a  decided  advantage. 

FREE    AMMONIA. 

The  procedure  for  direct  nesslerization  outlined  in  Standard 
Methods  was  followed  until,  from  some  unknown  cause,  it  be- 
came impossible  to  obtain  clear  nesslerizations.  Investigation 
demonstrated  that  i  c.  c.  of  a  suspension  of  zinc  oxide, 
4  grams  to  the  liter,  used  in  place  of  the  copper  sulphate,  pro- 
vided a  satisfactory  coagulant  and  the  procedure  was  modified 
accordingly,  with  the  result  that  no  further  difficulty  was  ex- 
perienced. 

NITRATES. 

The  reduction  method  was  discarded  at  the  outset  on  ac- 
count of  the  time  it  consumed  and  in  its  stead  the  so-called 
"Brucine"  method  was  used.  This  method,  though  known 
not  to  be  a  delicate  one,  was  considered  sufficiently  accurate 
for  the  purpose  in  hand.  It  was  thought,  however,  that  per- 
haps a  procedure  involving  the  nitration  of  some  other  alka- 
loid than  Brucine  might  give  more  satisfactory  results  and, 
as  the  work  progressed;  investigations  were  carried  on  with 
this  idea  in  view.  These  investigations  resulted  in  the  de- 
velopment of  a  method  in  which  the  basic  reagent  is  the 
alkaloid  narcotine.  The  detailed  procedure  which  follows  was 
used  during  the  greater  part  of  the  work. 

Preparation  of  standards  and  samples:  Five  standards  are 
prepared  by  placing  in  small  5-inch  tubes  i  c.  c.  of  solu- 
tions containing,  respectively,  0.000000,  0.0000005,  o.oooooi, 
0.000002  grams  of  nitrogen  in  the  form  of  potassium  nitrate. 
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Samples  of  i  c.  c.,  or  less  diluted  to  i  c.  c,  are  placed  in  simi- 
lar tubes,  after  having  been  clarified  by  filtration  if  necessary. 
Preparation  of  narcotine  reagent:  o.i  gram  of  narcotine  is 
weighed  out  and  dissolved  in  50  c.  c.  of  sulphuric  acid  as 
quickly  as  possible,  with  the  aid  of  a  stirring  rod.  As  soon 
as  the  narcotine  is  completely  in  solution,  2  c.  c.  of  reagent 
are  quickly  added  to  both  the  samples  and  the  standards  and 
the  contents  of  each  tube  thoroughly  mixed  by  twirling.  Read- 
ings are  made  in  from  fifteen  to  twenty-five  minutes.  By 
this  procedure  nitrates  can  be  determined  with  rapidity  and 
with  fair  accuracy  within  a  range  of  0.5  part  per  million  to 
20  parts  per  million.  Below  are  given  the  results  of  a  series 
of  determinations  made  on  solutions  prepared  in  the  laboratory, 
but  unknown  to  the  operator.  The  results  are  expressed  in 
parts  per  million: 

Amounts  as 
Actual  Amounts.  Determined. 

I.C.i 1-2 

i.S i-S 

3-0 3-0 

3.0 60 

10. o no 

30.0 30.0 

BACTERIOI^GGICAL. 

In  general,  the  methods  of  bacteriological  analyses  recom- 
mended by  the  Committee  on  Standard  Methods  of  Water 
Analysis  to  the  Laboratory  Section  of  the  American  Public 
Health  Association  were  followed.  For-  routine  observation 
of  the  different  filter  beds,  counts  were  made  of  gelatine 
plates  incubated  at  20°  C. 

In  connection  with  the  experiments  in  disinfection  of  filter 
effluents,  gelatine  counts,  in  accordance  with  the  above- 
mentioned  methods,  were  made,  and  also  counts  of  litmus- 
lactose-agar  plates  incubated  at  37"   C,  which  indicated  the 
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number  of  acid-forming  bacteria,  as  well  as  the  total  number 
of  bacteria,  in  the  effluents,  both  before  and  after  the  appli- 
cation of  bleach  solution.  In  addition^  the  presence  of  B. 
Coli  was  determined  quantitatively  by  the  fermentation  of 
lactose  bile;  the  results  being  reported  as  the  reciprocal  of 
the  highest  dilution  showing  a  positive  test. 

Explanation  op  Analytical  Results. 

Individual  analyses  of  the  composite  samples  of  sewage 
and  effluents  are  shown  in  the  tables  in  Appendix  i.  From 
the  results  shown  in  this  Appendix,  Tables  B,  C,  D  and  E, 
showing  the  average  results,  were  compiled.  The  average 
results  here  shown  are  not  the  numerical  averages  of  the 
results  of  the  analyses  given  in  the  appendix,  but  are  the 
weighted  averages — the  analyses  of  the  individual  composite 
samples  being  weighted  according  to  the  number  of  days 
during  which  each  composite  sample  was  taken. 

The  analyses  of  raw  sewage,  settled  sewage,  filter  effluents 
and  settled  effluents  are  all  shown  in  heavy  type.  The  small 
type  figures  above  the  analytical  results  for  the  settled  sewage, 
the  filtered  effluents  and  the  settled  effluents  show  the  per- 
centage reduction  based  upon  the  raw  sewage.  The  small 
type  figures  immediately  below  the  analytical  results  of  the 
filtered  effluents  and  the  settled  effluents  show  the  percentage 
reduction  based  on  the  settled  sewage.  The  second  row  of 
small  type  figures  below  the  analytical  results  of  the  settled 
effluents  show  the  percentage  reduction  based  on  the  filtered 
effluents.  With  these  tables  as  a  basis,  the  diagrams  shown 
in  Figures  i  and  2  were  plotted,  except  as  to  the  parts  per- 
taining to  relative  stability  numbers,  the  information  for  which 
was  obtained  from  Table  G   (pages  67  to  69). 
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TABLE  B 
WEIGHTED  AVERAGES  OF  ANALYTICAL  RESULTS. 
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TABLE  C. 
WEIGHTED  AVERAGES  OF  ANALYTICAL  RESULTS. 
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■f 

1 

a 

d 

1 

1 

1 
to 

& 
3 
CO 

Raw  Sewage 

158 

131 

27 

19 

14 

5 

18 

0.16 

1.2 

64 

3  100  000 

Settled 
Sewage 

6' 

56.3 
69 

56.3 
57 

65.6 
12 

15.8 
16 

7.1 
13 

40.0 
3 

0.0 
18 

0.16 

1.2 

25.0 
48 

57.8 

27 

43.8 

45.1 
1700000 

2"  TO  4"  Stone 

Filtered 
Effluent 

63.3 
58 

15.9 

66.4 

44 

22.8 

48.1 

14 

-16.7 

43.2 
10.8 
32.5 

37.1 
8.8 
32.3 

60.0 

2.0 

33.3 

11.1 

16 

11.1 

0.52 

3.0 

86.8 
410  000 

75.9 

Settled 
Effluent 

6' 

78.5 
34 
60.7 
41.4 

79.4 
27 
52.6 
38.6 

74.1 

7 
41.7 
50.0 

46.8 
10. 1 

36.9 
6.5 

42.1 
8.1 

37.7 
8.0 

60.0 
2.0 

33.3 
0.0 

11.1 
16 

11.1 
0.0 

0.49 

3.2 

68.7 
20 

58.3 
25.9 

89.0 
340  000 
80.0 
17.1 

Filtered      , 
Effluent 

9' 

58.9 
65 

5.8 

63.4 
48 
15.8 

37.0 

17 

-41.7 

40.5 
11.3 
29.4 

37.1 
8.8 

32.3 

50.0 
2.5 
16.7 

22.2 

14 

22.2 

0.72 

9.2 

67.2 
21 
66.3 

84.8 
470000 

72.4 

Settled 
Effluent 

9' 

80.4 
31 

55.1 
52.3 

82.4 

23 

69.7 

52.1 

70.4 

8 
33.3 
52.9 

50.5 
9.4 

41.3 
16.8 

45.7 

7.6 

41.5 

13.6 

64.0 

1.8 

40.0 

28.0 

22.2 

14 
22.2 

0.0 

0.71 

8.5 

70.3 

19 
60.4 

9.5 

91.3 
270000 

84.1 
42.6 

Filtered 
Effluent 

12' 

69.6 
48 

30.4 

74.7 

33 

42.1 

44.4 

15 

25.0 

48.9 

9.7 

39.4 

41.4 
8.2 
36.9 

70.0 
1.5 

60.0 

33.3 

12 
33.3 

0.78 

13 

68.7 
20 
58.3 

91.7 
290  000 

82.9 

Settled 
Effluent 

12' 
6' 

82.9 
27 

60.9 
43.8 

84.7 

20 

64.9 

39.4 

74.1 

7 
41.7 
53.3 

56.8 

8.4 

47.5 

13.4 

48.6 

7.2 

36.9 

12.2 

76.0 
1.2 

60.0 
20.0 

27.8 
13 

27.8 
-8.3 

0.76 

12 

76.6 

15 

68.8 

25.0 

46.9 

34 

29,2 

92,9 
220000 

87.1 
24.1 

4"  to 

6"  Si 

ONE 

Filtered 
Effluent 

50.6 

78 

-13.0 

54.7 

60 

-5.3 

33.3 
18 

-60.0 

36.8 
12 

25.0 

37.1 

8.8 

32.3 

56.0 
2.2 

26.7 

-5.6 
19 

-5.6 

0.22 

1.2 

77.4 
700  000 

68.8 

Settled 
Effluent 

6' 

72.8 
43 

37.7 
44.9 

74.7 

33 

42.1 

45.0 

62.9 
10 

16.7 
44.4 

34.7 
12.4 
22.5 
-3.3 

30.0 

9.8 

24.6 

11.4 

48.0 

2.6 

13.3 

-18.2 

-5.6 

19 
-6.6 

0.0 

0.27 

1.2 

64.7 

29 

39.6 

14.7 

77.1 
710000 

58.2 
-1.4 

Filtered 
Effluent 

9' 

63.9 
57 

17.4 

67.9 
42 
26.3 

44.4 
IS 

-25.0 

42.1 

11 
31.3 

37.9 

8.7 

33.1 

54.0 

2.3 

23.3 

-6.6 

19 
-6.6 

0.38 

2.1 

62.6 
24 

60.0 

81.0 
590000 

65.3 

Settled 
Effluent 

9' 

77.8 

35 

49.3 

38.6 

79.4 

27 

62.6 

35.9 

70.4 

8 
33.3 

46.7 

43.2 
10.8 

32.5 
-1.8 

37.9 

8.7 

33.1 

0.0 

58.0 

2.1 

30.0 

8.7 

-5.6 
19 

-5.6 
0.0 

0.37 

2.3 

64.1 

23 
52.1 

4.2 

83.1 
510  000 

70.0 
13.6 

Filtered 
Effluent 

12' 

65.8 

54 

21.7 

70.2 
39 
31.6 

44.4 

15 

-25.0 

49.5 
9.6 

40.0 

47.0 

7.3 

43.8 

54.0 

2.3 

23.3 

16.6 

15 

16.6 

0.64 

3.9 

68.7 
•20 
58.3 

84.2 
490  000 

71.2 

Settled 
Effluent 

12' 

79.1 

33 

52.2 

38.9 

81.7 

24 

57.9 

38.5 

66.6 

9 
25.0 
40.0 

66.8 
8.2 

48.8 
14.6 

51.4 
6.8 

47.7 
6.9 

72.0 

1.4 

53.3 

39.1 

11.1 

16 

11.1 

-6.7 

0.54 

5.1 

68.7 

20 
58.3 

0.0 

87.1 
400  000 

76.5 
22.5 

TABLE    D. 
WEIGHTED  AVERAGES  OF  ANALYTICAL  RESULTS 
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PARTS   PER   MILLION 

Susi 

''d  Solids 

NITROGEN  AS 

1 
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Organic 

cd 

d 
Si 
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ll 

.S 
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1 
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'm 

s 

iS 

■s 

1 

3 

1 

1 

c 

H 

>A 

£ 

H 

CQ 

& 

b, 

z 

g 

O 

w 

Raw  Sewaee 

98 

83 

15 

13.0 

10.0 

3.0 

16 

0.06 

0.9 

53 

3  500  000 

Settled 

40.8 

42.2 

33.3 

23.1 

13.0 

66.7 

-12.5 

20.8 

28.6 

Sewage 

58 

48 

10 

10.0 

8.7 

1.3 

1.8 

0.04 

0.7 

42 

73.6 

2  500  000 

J^"TO 

l}i" 

Stone 

Filtered 

72.4 

77.1 

46.7 

59.2 

65.0 

73.3 

66.9 

Efflnent 

WH' 

27 

19 

8 

5.3 

4.5 

0.8 

5.3 

0.35 

15 

14 

53.4 

60.4 

20.0 

47.0 

48.3 

38.5 

70.6 

66.7 

Settled 

75.5 

81.9 

40.0 

57.7 

54.0 

70.0 

66.9 

73.6 

Effluent 

10%' 

24 

15 

9 

5.5 

4.6 

0.9 

5.3 

0.28 

15 

14 

58.6 

68.8 

10.0 

45.0 

47.1 

30.8 

70.6 

66.7 

11.1 

21.1 

-12.6 

-3.8 

-2.2 

-12.6 

0.0 

0.0 
49.1 

1"    TO 

2"  Stone 

Filtered 

53.1 

56.6 

33.3 

38.5 

37.0 

43.3 

0.0 

86.6 

Effluent 

4%' 

46 

36 

10 

8 

6.3 

1.7 

1« 

0.29 

3.3 

27 

470  000 

20.7 

25.0 

0.0 

20.0 

27.6 

-30.8 

11.1 

36.7 

81.2 

Settled 

79.6 

79.5 

80.0 

46.2 

36.0 

80.0 

6.3 

66.0 

89.4 

Effluent 

iW 

20 

17 

3 

7.0 

6.4 

0.6 

15 

0  31 

3.5 

18 

370  000 

65.5 

64.6 

70.0 

30.0 

26.4 

63.8 

16.7 

57.1 

86.2 

56.5 

52.8 

70.0 

12.5 

-1.6 

64.7 

6.3 

33.3 

21.3 

Filtered 

64.3 

67.5 

46.7 

40.0 

34.0 

60.0 

31.3 

69.8 

92.3 

Effluent 

IW 

35 

27 

8 

7.8 

6.6 

1.2 

11 

0.55 

11 

16 

270  000 

39.7 

43.8 

20.0 

22.0 

24.1 

7.7 

38.9 

61.9 

89.2 

Settled 

74.6 

77.1 

60.0 

43.8 

41.0 

53.3 

37.6 

66.0 

93.1 

Effluent 

VA' 

25 

19 

6 

7.3 

5.9 

1.4  j     10 

0.54 

7.9 

18 

240  000 

56.9 

60.4 

40.0 

27.0 

32.2 

-7.7  i  44.4 

57.1 

90.4 

28.6 

29.6 

25.0 

6.4 

10.6 

-16.7  >     9.1 

-12.5 

11.1 

Filtered 

67.4 

71.1 

46.7 

46.2 

50.0 

33.3 

57.5 

67.9 

93.8 

Effluent 

lO'A' 

32 

24 

8 

7.0 

5.0 

2.0 

6.8 

0.57 

17 

17 

250000 

44.8 

50.0 

20.0 

30.0 

42.5 

-53.8 

62.2 

59.5 

90.0 

73.6 

79.5 

40.0 

56.9 

66.0 

60.0 

67.5 

77.4 

92.9 

Settled 

105^' 

26 

17 

9 

5.6 

4.4 

1.2 

6.8 

0.53 

16 

12 

230000 

55.2 

64.6 

10.0 

44.0 

49.4 

7.7 

62.2 

71.4 

90.8 

18.8 

29.2 

-12.5 

20.0 

12.0 

40.0 

0.0 

29.4 
62.9 

8.0 

1"  TO 

3"  Si 

PONB 

Filtered 

64.3 

67.5 

46.7 

38.5 

36.0 

46.7 

0.0 

81.4 

Effluent 

i'A' 

35 

27 

8 

8.0 

6.4 

1.6 

16 

0.33 

2.2 

25 

650  000 

39.7 

43.8 

20.0 

20.0 

26.4 

-23.1 

11.1 

40.5 

74.0 

Settled 

73.6 

74.7 

66.7 

40.0 

35.0 

66.7 

0.0 

56.6 

Effluent 

iH' 

2S 

21 

5 

7.8 

6.5 

1.3 

16 

0.29 

1.8 

23 

55.2 

66.3 

50.0 

22.0 

25.3 

O.O. 

11.1 

45.2 

- 

26.7 

22.2 

37.5 

2.5 

-1.6 

18.8 

0.0 

8.0 

Filtered 

72.4 

75.9 

53.3 

40.0 

36.0 

63.3 

18.8 

67.9 

86.6 

Effluent 

7M' 

27 

20 

7 

7.8 

6.4 

1.4 

13 

0.80 

4.0 

17 

470000 

63.4 

58.3 

30.0 

22.0 

26.4 

-7.7 

27.8 

69.6 

81.2 

Settled 

74.6 

77.1 

60.0 

41.5 

36.0 

60.0 

12.5 

66.0 

Effluent 

75^' 

25 

19 

6 

7.6 

6.4 

1.2 

14 

1.03 

3.6 

18 

56.9 

60.4 

40.0 

24.0 

26.4 

7.7 

22.2 

67.1 

7.4 

5.0 

14.3 

2.6 

0.0 

14.3 

-7.7 

-5.9 

5» 
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TABLE   E. 
WEIGHTED  AVERAGES  OF  ANALYTICAL  RESULTS. 
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B 
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5 

2 
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2 

z 
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Raw  Sewage 

U3 

92 

21 

12 

8.5 

3.5 

16 

0.07 

0.6 

52 

5  500000 

Settled 

49.6 

45.7 

66.7 

0.0 

-5.9 

14.3 

12. S 

28.9 

45.5 

Sewage 

57 

50 

7 

12 

9 

3 

18 

0.03 

0.6 

37 

57.7 

3  000  000 

1"  TO 

3"  Stone 

Filtered 

66.4 

69.6 

S2.4 

39.2 

37.6 

42.9 

18.8 

92.2 

Effluent 

6' 

38 

2« 

10 

7.3 

5.3 

2.0 

13 

0.85 

5.3 

22 

430  000 

33.3 

44.0 

-42.9 

39.2 

41.1 

33.3 

27.8 

40.5 

85.7 

Settled 

77.9 

76.1 

85.7 

43.3 

41.2 

48.6 

18.8 

65.4. 

Effluent 

6' 

25 

22 

3 

6.8 

SO 

1.8 

13 

0.63 

4.8 

18 

56.1 

56.0 

57.1 

43.3 

44.4 

40.0 

27.8 

51.4 

34.2 

21.4 

70.0 

6.8 

5.7 

10.0 

18.2 

Filtered 

69.9 

71.7 

61.9 

50.0 

47.1 

57.1 

37.5 

75.0 

94.0 

Effluent 

9' 

34 

26 

8 

6.0 

4.5 

1.5 

10 

1.10 

11 

13 

330  000 

40,4 

48.0 

14.3 

50.0 

50.0 

50.0 

44.4 

64.9 

89.0 

Settled 

81.4 

81.5 

81.0 

56.7 

47.1 

80.0 

37.5 

71.1 

Effluent 

9' 

21 

17 

4 

5.2 

4.5 

0.7 

10 

1.00 

12 

IS 

63.2, 

66.0 

42.9 

56.7 

.50  .-0 

76.7 

44.4 

59.5 

38.2 

34.6 

50.0 

1.3 

1 

0.0 

53.3 

-15.4 
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COMPARISON  OF  RESULTS  OBTAINED  FROM  DIFFERENT  DEPTHS  OF 
BED  AND  SIZES  OF  STONE. 

Figure  No.  i,  showing  the  comparison  of  results  from  filters 
of  varying  depths,  brings  out  very  strikingly  the  fact  that 
the  amount  of  purification  per  foot  of  bed-  decreases  as  the 
bed  increases  in  depth,  with  the  exception  of  nitrification, 
which  seems  to  vary  almost  directly  as  the  depth  of  the  bed. 
This  information  for  each  size  of  stone  is  particularly  valuable 
in  determining  the  depth  of  bed  to  be  used  to  secure  a  certain 
required  degree  of  purification. 

In  the  case  of  Baltimore,  where  it  was  required  that  the 
highest  practicable  degree  of  purification  be  obtained,  the  desir- 
able depth,  as  indicated  by  these  diagrams,  has  been  decided 
to  be  9  feet.  A  study  of  the  diagrams  will  show  that  there 
is  a  considerable  increase  of  purification  between  the  depths 
of  6  feet  and  9  feet,  while  the  increased  purification  between 
depths  of  filters  of  9  feet  and  12  feet  is  relatively  small.  The 
beds  at  the  Sewage  Disposal  Plant  at  Back  River,  as 
designed  and  constructed  have  an  average  depth  of  Syi 
feet.  It  was  considered  that  a  depth  of  8^  feet,  with 
the  form  of  underdrain  used  at  Back  River,  namely,  slotted, 
flat  tile  slabs  laid  over  grooves  in  the  concrete  floor,  would 
give  a  purification  equivalent  to  a  bed  9  feet  in  depth  where 
the  underdrains  consist  of  half-round  tile  covered  with  coarse 
stone  to  a  depth  of  about  6  inches,  as  was  the  case  at  the 
Walbrook  Testing  Station. 

Figure  No.  2  gives  a  comparison  of  the  results  obtained 
with  the  four  different  sizes  of  stone  in  the  same  depths  of 
bed.  This  figure  shows  how  much  better  is  the  purification 
secured  with  the  smaller  sizes  of  stone  than  with  the  larger 
sizes.  There  is  not  a  great  deal  of  difference  between  the 
purification  obtained  from  the  j4-inch  to  i^-inch  stone 
and  that  obtained  from  the  i-inch  to  2-inch  stone.  There 
is   a   considerable  decrease  in  the   purification   obtained   from 
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the  2-inch  to  4-inch  stone  as  compared  with  that  obtained  from 
the  I -inch  to  2-inch  stone,  while  there  is  a  great  decrease  in 
the  purification  obtained  from  the  4-inch  to  6-inch  stone,  as 
compared  with  the  2-inch  to  4-inch  stone. 

There  is  no  question  but  that  the  degree  of  purification 
increases  very  considerably  as  the  size  of  stone  decreases, 
and  the  only  reason  for  limiting  the  smallness  of  the  stone 
arises  from  the  fact  that  the  small  stone  clogs  very  much 
more  readily  than  the  coarse  stone.  In  operating  the  filters 
at  the  Testing  Station,  the  fine  stone  beds  were  placed  in 
operation  on  August  i,  and  were  operated  continuously  until 
September  20,  after  which  time  they  were  rested  from  Sep- 
tember 20  to  October  22.  They  were  then  operated  from 
October  23  to  October  29;  rested  from  October  30  to  Novem- 
ber 6;  operated  from  November  7  to  November  15;  rested 
from  November  16  to  November  20;  operated  from  November 
21  to  November  28,  and  rested  from  November  29  to  December 
2.  After  December  2  these  filters  were  operated  continuously 
until  the  first  part  of  May,  excepting  for  an  occasional  shut- 
down, lasting  from  several  hours  to  a  couple  of  days,  when 
the  filter  would  be  turned  off  in  order  to  fix  the  mechanism  for 
operating  the  sprinkling  arm.  Under  these  conditions  of 
operation  the  fine  stone  beds  of  j4-inch  to  ij^-inch  stone 
showed  evidences  of  surface  clogging  by  the  sewage  stand- 
ing in  pools  on  November  11.  On  November  21  these  beds 
were  raked  with  a  hand  rake  to  try  to  break  up  the  surface 
clogging.  This  raking  was  not  very  effectual,  and  on  Decem- 
ber 9  the  fine  stone  beds  were  again  beginning  to  clog  badly. 
It  was  also  noticed  at  this  time  that  the  surface  of  the  beds 
composed  of  i-inch  to  2-inch  stone  was  beginning  to  clog, 
and,  on  December  16,  the  surfaces  of  the  beds  composed  of 
both  the  J^-inch  to  i^-inch  stone  and  the  i-inch  to  2-inch 
stone  were  picked  to  a  depth  of  8  to  10  inches — this  work 
being  done  with  an  ordinary  pick.  This  stopped  the  clogging 
for  a  time,  but  by  the  middle  of  January  the  surfaces  of  all 
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Figure  3. 
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these  beds  were  again  beginning  to  show  evidences  of  bad 
surface  clogging  and,  on  January  15,  the  upper  part  of  the 
beds  was  again  picked  loose.  About  one  month  later  the 
surfaces  of  these  beds  were  again  badly  clogged  and,  on 
February  18,  they  were  again  picked.  About  one  month  later 
these  filter  surfaces  were  again  badly  clogged  and  orders  had 
been  given  to  pick  the  surfaces  of  the  filters  at  the  first 
opportunity.  At  this  time,  however,  about  the  middle  of 
March,  there  occurred  a  very  warm  spell  of  weather,  the 
thermometer  going  up  to  above  80°  F.  There  had  been  a 
delay  in  picking  the  surface  of  the  beds,  and  after  two  or 
three  days  of  this  warm  weather  it  was  found  that  the  beds 
had  cleared  themselves — all  pooling  showing  on  the  surface 
of  any  of  the  six  beds  of  the  finer  material  having  dis- 
appeared. From  this  time,  during  the  rest  of  the  Spring  and 
Summer,  there  was  no  difficulty  experienced  with  the  clog- 
ging of  the  filters. 

This  experience  indicates  that  there  is  very  little  danger 
of  clogging  of  the  surfaces  with  ordinary  rates  of  appli- 
cation, excepting  during  the  cold,  winter  months,  and  would 
also  indicate  that  a  smaller  stone  could  be  used  in  warmer 
climates  than  it  is  possible  to  use  in  the  colder  climates  of 
the  North. 

No  difficulty  was  experienced  at  any  time  with  clogging 
of  the  large  4-inch  to  6-inch  stone.  There  was  a  little  pool- 
ing of  sewage  on  the  surface  of  the  2-inch  to  4-inch  stone, 
but  this  was  never  serious  enough  to  require  the  surface 
being  picked  over  as  was  the  case  with  the  finer  beds.  The 
rates  of  filtration,  and  the  population  per  acre,  contributing 
sewage  to  these  beds  was  very  high,  as  shown  by  Table  F. 
It  will  be  noticed  in  this  table  that,  during  each  month,  there 
was  a  wide  variation  in  the  rates  of  filtration.  This  wide 
variation  was  caused  by  the  fact  that  it  was  necessary  to 
treat  on  the  beds  all"  the  sewage  that  was  received  at  the 
Station,  and  the  variation  in  the  rates  was  due  to  the  varia- 
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tion  in  the  daily  quantities  of  sewage  reaching  the  Plant, 
which  was  St  times  considerably  increased  by  rainy  weather. 
The  variation  in  the  population  per  acre  during  the  first 
months  of  operation  is  due  to  the  fact  that  all  the  houses 
were  not  connected  to  the  sewers  until  sometime  in  Novem- 
ber, and  also  to  the  fact  that,  during  the  earlier  months  of 
operation,  the  entire  amount  of  sewage  was  being  treated  on 
either  Filter  No.  i  or  Filter  No.  2  alone,  while  after  Novem- 
ber both  Filters  No.  i  and  No.  2  were  in  practically  con- 
tinuous operation.  From  a  study  of  the  actual  rates  of 
filtration,  and  the  population  per  acre  tributary  to  the  Test- 
ing Station,  it  would  seem  that  the  recommendation  of  the 
Advisory  Engineers,  i.  e.,  that  the  rate  of  filtration  be  Hmited 
to  two  and  one-half  million  gallons  per  acre  per  day,  repre- 
senting a  population  per  acre  of  approximately  20,000,  is 
very  conservative.  In  all  probability,  it  will  be  possible  to 
secure  satisfactory  results  at  the  Sewage  Disposal  Plant  at 
Back  River  with  a  higher  rate  of  application  of  sewage  to  the 
filters  than  that  recommended  by  the  Advisory  Engineers. 

The  average  daily  volume  of  sewage  treated  at  the  Test- 
ing Station  during  the  first  ten  months  of  1908  was  82,300 
gallons,  equal  to  3,300,000  gallons  per  acre  per  day,  repre- 
senting a  population  of  50,000  per  acre;  but  when  it  is  con- 
sidered that  the  sewage  reaching  the  Walbrook  Testing 
Station  carried  absolutely  no  manufacturing  refuse,  and  that 
a  considerable  percentage  of  the  people  living  in  the  houses 
connected  to  the  Walbrook  sewers  were  away  from  their 
homes  during  the  day — at  their  places  of  business — it  is 
evident  that  the  quantity  of  applied  organic  matter  per  acre 
at  the  Testing  Station  was  not  so  much  greater  than  that  which 
is  to  be  expected  at  the  main  Disposal  Plant,  as  would  be  indi- 
cated by  the  great  difference  between  the  popluation  per 
acre  tributary  to  the  Testing  Station  and  that  estimated  for 
the  main  Disposal  Plant  at  Back  River. 
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As  a  result  of  the  study  of  Figure  No.  2,  and  the  experi- 
ence with  the  clogging  of  the  finer  stone  beds  -at  the  Wal- 
brook  Testing  Station,  it  was  decided  to  adopt,  for  use  at 
the  main  Disposal  Plant,  a  size  of  stone  that  would  pass  through 
a  2j^-inch  circular  opening  and  be  caught  upon  a  screen  with 
a  i-inch  circular  opening.  It  was  considered  that  this  stone 
would  strike  the  most  satisfactory  balance  in  giving  the  re- 
quired degree  of  purification  without  undue  clogging.  Should 
clogging  take  place,  the  experience  at  the  Walbrook  Testing 
Station  with  picking  the  surfaces  of  the  filters  would  indi- 
cate that  the  filter  surfaces  could  be  harrowed,  giving  the 
same  results  in  preventi?ig  clogging  at  the  main  Disposal 
Plant  as  were  secured  at  the  Testing  Station  by  hand  picking. 

PUTRESCIBIUTY  TESTS. 

When  coarse-grained  filters  are*Used  in  the  purification  of 
sewage,  there  are  ijiuch  larger  amounts  of  organic  'matter  left 
in  the  filter  effluents  than  is  the  case  with  the  older  methods  of 
purification,  and  the  analytical  methods  referred  to  above  fail 
to  indicate  the  character  and  coq^dition  of  the  organic  matter 
which  is  left  in  such  effluents.  In  the  older  methods  of 
sewage  purification,  such  as  sand  filtration,  there  is  an  almost 
complete  removal  of  suspended  organic  matter  and  a  com- 
plete oxidation  of  the  nitrogen  in  solution,  and  the  analyti- 
cal methods  empWyed  were  for  the  purpose  of  testing  the 
efficiencies   of  'the  filters  in  accomplishing  these  ends. 

With  the  development  of  coarse-grained  filters,  it  became 
evident  that  their  functions  are  quite  different  from  those  of 
sand  filters,  and  it  has  become  necessary  to  examine  the 
resulting  effluents  from  a  new  point  o?  view.  The  removal 
••of  organic  matter  is  far  from  complete,  and  the  question 
of  the  stability,  or  the  nonputrefactive  condition,  of  this  organic 
matter  becomes  one  of  prime  importance.  This  has  been 
generally  recognized,  and  a  number  of  tests  for  the  stability 
of  the  effluefits  have  been  devised  for  determining  this  point. 
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At  the  time  the  Testing  Station  work  was  started,  a  study 
was  made  of  the  literature  on  the  subject  of  the  various 
methods  of  determining  the  stabiHty  of  coarse  filter  effluents, 
and  from  these  the  methylene  blue  test  was  selected,  as  it 
seemed  to  be  the  simplest  and  most  practical  of  the  various 
forms  of  putrescibility  tests  that  were  in  use.  This  method 
of  determining  the  stability  of  a  coarse-stone  filter  effluent 
was  studied  in  comparison  with  several  other  methods  and 
the  conclusions  were  that  it  was  the  most  scientific  and  practi- 
cal to  use. 

In  studying  the  methylene  blue  tests  three  samples  of  settled 
effluents  from  the  various  filter  beds  were  taken.  One  of 
these  samples  was  used  for  immediate  determination  of  the 
available  oxygen  in  the  effluent  in  the  form  of  dissolved 
oxygen,  nitrates  and  nitrites.  The  two  remaining  samples 
were  incubated  at  37°  C.  ♦To  one  of  these  samples  was  added 
I  c.  c.  of  a  onS-tenth  of  one  per  cent,  (o.ooi)  solution  of 
methylene  blue.  Upon  the  disappearance  of  the  blue  color, 
or  after  holding  the  samples  for  a  number  of  days  without 
the  color  disappearing,  determinations  of  dissolved  oxygen, 
nitrates  and  nitrites  were  made  of  the  third  sample,  which 
had  been  incubated  under  identically  the  same  conditions 
as  the  sample  treated  with  methylene  blue. 

From  an  examination  of  the  tables  in  Appendix  2,  showing 
the  studies  of  available  oxygen  in  the  methylene  blue  tests,  it 
will  be  seen  that  the  available  oxygen  in  the  'thr,ee  forms  men- 
tioned had  practically  disappeared  in  substantially  all  cases 
where  the  blue  color  disappeared,  and,. where  the  blue  color  was 
retained,  it  was  found  in  by  far  the  greater  number  of  cases 
that  there  was  still  oxygen  available  in  one  of  the  three  above- 
mentioned  forms.  In  a  few  cases,  where  the  blue  color  was 
retained,  but  where  there  was  no  available  oxygen  in  any  of 
the  three  forms  present,  or  where  there  was  available  oxy- 
gen present  when  the  color  had  disappeared,  an  explanation 
can  be  found  in  the  fact  that  the  samples  were"'npt  absolute!}- 
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identical  in  character.  The  conclusions  which  were  reached 
were  that,  as  long  as  there  is  any  oxygen  available  in  either 
of  the  three  forms  mentioned,  the  effluent  would  not  putrefy, 
and  the  methylene  blue  color  would  be  retained.  Therefore, 
this  method  was  adopted  as  one  of  the  routine  methods  of 
analysis  in  carrying  out  the  work  of  the  Testing  Plant,  and  in 
Appendix  2  are  given  tables  showing  the  relative  stability 
numbers  as  determined  by  the  methylene  blue  tests  from  all 
of  the  filters.  These  relative  stability  numbers  were  worked 
out  in  the  manner  described  in  the  paper  by  Professor  Earle 
B.  Phelps,  as  published  in  Water  Supply  Paper  229  of  the 
United  States  Geological  Survey.  The  average  results  of 
the  stability  numbers,  as  determined  from  month  to  month  in 
the  different  beds,  are  shown  in  Table  G.  These  results  are 
also  shown  in  Figures  i  and  2,  in  connection  with  the  study 
of  the  comparative  results  secured  from  the  different  depths 
of  bed  and  with  the  different  sizes  of  stone. 

In  Appendix  2  there  is  also  a  table  showing  the  comparison 
of  37"  C.  incubation  tests  of  filtered  and  settled  effluents,  giving 
the  time  the  methylene  blue  color  was  retained.  This  table 
indicates  very  strikingly  the  value  of  settling  the  coarse  filter 
effluents,  especially  if  the  effluents  are  not  of  the  highest 
character. 

DISINFECTION    OP    SPRINKLING    FILTER    EFFLUENTS. 

As  has  previously  been  stated,  experiments  were  carried  out 
at  the  Testing  Station  to  determine  the  feasibility  of  disin- 
fecting sprinkling  filter  effluents  with  calcium  hypochlorite, 
with  a  view  to  securing  an  effluent  that  would  compare  favor- 
ably, from  a  bacteriological  standpoint,  with  a  sand  filter  efflu- 
ent, in  order  to  avoid  the  expense  of  constructing  the  sand 
filters  recommended  in  the  report  of  the  Advisory  Engineers. 
Tt  was  estimated  by  the  Advisory  Engineers  that  these  sand 
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filters  would  cost  over  $1,000,000  and  would  cost  $60,000  a 
year  to  maintain  and  operate. 

Professor  Earle  B.  Phelps,  who  had  already  carried  on 
a  number  of  experiments  in  this  line  of  work,  was  called  upon 
to  assist  in  these  investigations.  Arrangements  were  made  to 
disinfect  the  effluent  from  the  sprinkling  filter  12  feet  in  depth 
with  filtering  material  of  >4-inch  to  ij^-inch  stone.  The  dis- 
infecting solution  was  added  to  the  sprinkling  filter  effluent 
as  it  left  the  filter,  and  this  effluent,  after  flowing  through 
approximately  15  feet  of  4-inch  pipe,  was  then  discharged 
into  a  settling  basin  giving  a  detention  of  approximately  an 
hour  and  a  half.  This  time,  however,  varied  with  the  quantity 
of  sewage  which  was  being  treated  on  the  filters.  Samples 
were  taken  of  this  effluent  before  the  hypochlorite  was  added 
and  after  having  passed  through  the  settling  basin. 

The  bacteriological  methods  used  in  studying  these  effluents 
have  already  been  described.  In  general,  these  methods  were 
those  recommended  by  the  Committee  on  Standard  Methods 
:>i  Analysis  of  the  American  Public  Health  Association. 
In  the  presumptive  test  for  B.  Coli  the  lactose-bile  method 
described  by  Jackson  was  used.  For  the  purpose  of  compari- 
son, the  Standard  lactose-broth  medium  was  also  used  for 
this  test.  In  connection  with  the  treatment  of  the  effluent 
of  this  bed,  the  results  of  the  individual  analyses  are  shown 
in  Appendix  3  and  a  resume  of  the  results  are  shown  in 
Tables  H  and  K. 

The  results  secured  from  the  treatment  of  the  effluent  from 
this  bed  were  so  satisfactory  that  it  was  decided  that  further 
experiments  should  be  made  upon  the  effluents  which  were  not 
so  completely  purified  as  was  the  case  with  the  effluent  from 
this  deep  bed  of  fine  stone.  After  the  changes  already  de- 
scribed were  made  in  the  filters,  the  effluents  from  the  beds 
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of  i-inch  to  3-inch  stone  of  4j4,  6,  yYz  and  9  feet  depths,  and 
from  the  bed  of  ^-inch  to  i>^-inch  stone  of  loj^  feet  depth, 
were  treated  with  the  disinfectant.  The  character  of  these 
effluents  is  shown  in  Appendix  i,  and  the  results  obtained  are 
shown  in  the  tables  of  Appendix  3.  A  resume  of  these  re- 
sults is  shown  in  Tables  I,  J  and  L,  together  with  the  relative 
stability  numbers  of  the  disinfected  effluents.  A  study  of 
these  tables  clearly  shows  that  the  poorer  effluents  from  the 
shallower  beds  require  much  larger  quantities  of  hypochlorite 
in  order  to  secure  a  removal  of  bacteria  approximating  the 
results  secured  by  using  a  comparatively  small  amount  of 
hypochlorite  with  the  more  highly  purified  effluents  from 
beds  of  greater  depth. 

As  a  result  of  these  disinfection  experiments  it  was  de- 
cided that  an  effluent  could  be  obtained  from  the  sprinkUng 
filters  at  the  main  Disposal  Plant  which,  by  subsequent  treat- 
ment with  calcium  hypochlorite,  would  compare  favorably 
with  the  effluents  which  could  be  secured  by  treatment  in  sup- 
plementary sand  filters.  Although  individual  results  were 
secured  which  showed  a  high  percentage  removal  of  bacteria 
with  quantities  of  available  chlorine  varying  from  one  to  two 
parts  per  million,  yet  these  high  percentage  removals  were  not 
constant  and  the  conclusions  reached  were  that  it  would  be 
necessary  to  use  at  least  three  parts  of  available  chlorine  per 
million  gallons  in  treating  the  sprinkling  filter  effluents  from 
the  main  Disposal  Plant,  should  such  treatment  be  deemed 
necessary. 

The  plant  required  for  this  treatment  would  cost  but  a 
few  thousand  dollars,  compared  with  the  million-dollar  cost 
of  the  supplementary  sand  filters,  while  the  annual  cost  of 
treating  the  sprinkling  filter  effluent  with  three  parts  per 
million  of  available  chlorine  would  not  be  much  more  than 
half  the  cost  of  maintaining  and  operating  the  sand  filters. 
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Oct.  3 
Oct.  II. 
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Nov.  I 
Nov.  8 
Nov.   T,^ 


Available    Chlorine 
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l"-3"  Stone 


4i' 
Bed 


1-7 
1-7 
i-.S 
1-4 
I- 1 


2.0 
3.4 
3.4 
3-5 


3-2 
3-5 
3.6 
2.8 
30 
4.4 


G' 
Bed 


71' 
Bed 


'■5 
1.7 
1.4 

1-3 
i..( 


1.7 
1.8 
i.O 
1.7 


1-4 
1-5 
1-5 
1-5 
2.0 

2.9 


9' 
Bed 


m 


Gelatine. 


TABLE  L. 
DISINFECTION   OF    SPRINKLING    FILTER   EFFLUENTS. 

Percentage  Bacterial   Removal. 
Agar. 


2.2 

1.9 
2.0 


2.5 

2.7 
2.7 
2.2 

2.3 
3-3 


89.2 

90.8 

95-34 

83-3 

87.3 


87.2 
99.10 
98.28 
98.00 


62. 5 

87.3 
90.6 
82.4 


84.6 
87.7 
93-7 
94-4 
82.9 

95 -53 


89.9 
79-2 
97-77 
90.8 


7J'  Bed, 
l"-3"  Stone 

9'  Bed, 
l"-3"  Stone 

lOi'  Bed, 
V-U"  Stone 

71.2 

98.94 
98.06 
98.37 
97.29 

4i'  Bed, 
l"-3"  Stone 

99-15 

60.4 

99-87 

99-67 

95-06 

93-6 

99.19 

92.2 

90.3 

91 .0 

63-5 
97.13 
88.5 
83.8 



87.3 

70.5 
94-1 
99-25 
98.78 

78.0 
97-63 
98-29 
99-48 

95-45 

98.42 
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90.6 
83.7 
92.7 
86.3 

77-5 

93-3 
90.0 
83.8 
90.5 
7S-8 
94-1 
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96.79 

93.1 

96.20 

67.0 

99-74 

78.5 
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68.9 
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l"-3"  Stone 


Ti'  Bed,  9'  Bed 

l"-3"  Stone  l"-3"  Stone  1"-1J 


93-5 
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81.9 
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84.2 
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69-7 
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81. 4 
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22.3 
96.35 


91. 1 
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lOi'  Bed, 
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l"-3"  Stone 

80.4 

70.7 

82. s 

99.69 
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98.96 

57-4 
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87.9 

94-3 

""So'.s"" 

99-76 

96.19 
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93-1 

98.83 
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99-61 
............ 

""ss'.g" 

'  98M0'"' 

91.9 

99-29 

89.9 

98.00 

94.2 

96.58 

92.5 
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93-1 
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Acid  Formers. 


9'  Bed,         lOi'  Bed, 
l"-3"  Stone jl"-l J"  Stone 


96.14 
97  85 
84.0 
94-6 


96.67 
83-2 
99-88 
98-75 


85-3 
100.00 
99-59 
97-32 
96-97 


99.66 
98.67 
97-58 
93-3 


95-00 

80.0 

76.1 

77.2 
.32.1 
96.66 


70.5 
99.83 
98.77 
93-0 


89.5 
95.81 
100.00 
92.3 
96.38 


B.   Coli-B 


4}'  Bed,  6'  Bed, 

l"-3"  Stone  l"-3"  Stone 


99.51 
98.89 

98.93 
90.1 

94.3 


7i'  Bed 
l"-3"  Sto 


98.39 
98.89 
97-58 
98.55 
54.1 


94 

6 

98 

25 

97-44 

97 

19 

99.85 
99.77 
99.84 

93-4 


98.99 

99.28 

99.00 

92.6 

97.11 

99.99 


94.6 
89.3 
75.0 
90.6 


94-54 
90.2 
76.8 
94.6 


96.25 

98.20 

99-54 

98-95 

91.3 

99.00 


94.6 
CO.  7 
99-58 
98.04 


94.8 
49.1 
39.1 
97.5 


90.0 
89.2 

89.5 
90.0 

42.8 
So.o 


TABLE  L. 

DISINFECTION    OF    SPRINKLING   FILTER   EFFLUENTS. 


Percentage  Bacterial   Removal. 


Gelatine. 


Agar. 


4i'  Bed,     i      6'  Bed,  7J'  Bed, 

l"-3"  Stone  :i '-3"  Stone   I'-S"  Stone 


89.2 

90.8 

95-34 

83.3 

87.3 


87.2 
99.10 
98.28 
98.00 


84.6 
87.7 
93.7 
94-4 
82.9 

95-53 


62.5 

87.3 
90.6 
82.4 


89.9 
79.2 

90.8 


99.15 
99.19 
92.2 

90.3 
91.0 


87.3 
95.45 
98.42 
95.60 


77.5 
78. 5 
65.0 
68.9 
63-8 
91.4 


9'  Bed,      ;    lOJ'  Bed,    I     4i'  Bed, 
l"-3"  Stone;i"-lJ"Stonei  l"-3"  Stone 


63.5 
97.13 
88.5 
83.8 


90.6 
83.7 
92.7 
86.3 


71.2 

98.94 
98.06 
98.37 
97.29 


70. S 

94.1 

99.25 

98.78 


93.3 
90.0 
83.8 
90.5 
75.8 
94.1 


60.4 

99.87 

99.67 

95-06 

93-6 


78.0 
97.63 
98.29 
99.48 


97-48 

96.79 

93-1 

96.20 

67.0 

99-74 


6'  Bed,  7i'  Bed,  9'  Bed,         lOi'  Bed, 

l"-3"  Stone  l"-3"  Stone  l"-3"  Stone  \"-W  Stone 


93-5 
96.38 
86.4 
81.9 


93.9 
81.5 
98.48 
90.4 


84.2 
99.41 

94.5 

96.63 

97.29 


69.7 
96.07 

95.43 
94.8 


90.7 
81. 4 
81.8 
80.3 

22.3 
96.35 


83.9 
96.29 

87.9 
91. 1 


91. 1 
97-27 
87-7 
92.4 


80.4 
82.5 
74-2 
57.4 
87.9 


80.8 

96. IQ 
93.1 

94-5 


88.9 
91.9 
89.9 
94.2 
92.5 
93.1 


Acid  Formers. 


B.   Coli-Bile. 


4 J'  Bed,  6'  Bed,  IV  Bed,  9'  Bed,      i    lOi'  Bed,    ;      4i'  Bed,     \      6'  Bed,  7i'  Bed,  9'  Bed, 

l"-3"  Stone   l"-3"  Stone   l"-3"  Stone  l"-3"  Stone |J"-14"  Stone  I  l"-3"  Stone   l"-3"  Stone   l"-3"  Stone  l"-3"  Stone 


76.7 
99  69 
98.96 
94.3 
94.3 


99.76 
99.98 
98.83 
99.61 


98.10 

99.29 

98.00 

96.58 

92.0 

99.93 


96.14 
97.85 
84.0 

94.6 


96.67 
83.2 
99.88 
98.7s 


85.3 
100.00 

99-59 
97-32 
96.97 


99.66 
98.67 
97.58 
93-3 


95-00 

80.0 

76.1 

77.2 

32 -I 

96.66 


70.5 
99-83 
98-77 
930 


94.6 
98-25 
97-44 
97.19 


89. 5 
95.81 
100.00 
92.3 
96.38 


99.51 
98.89 
98.93 
90.1 

94.3 


1 

99-85 

99-77 
99-84 
93.4 

94.6 
89.3 
75.0 
90.6 

98.99 

99.28 

99.00 

92.6 

97.11 

99.99 

96.25 

98.20 

99.54 

98.95 

91.3 

99.00 

94-54 
90.2 
76.8 
94-6 


94.6 
CO. 7 
99-58 
98.04 


98.39 
98.89 
97.58 
98.55 
54.1 


94.8 
49.1 
39.1 

97. S 


90.0 
89.2 

89. 5 
90.0 
42.8 
50.0 


98.55 
91.7 
90.0 
61.5 


51.4 
90.0 

94.  S 

98.77 


lOi'  Bed, 
*"-!*"  Stone 


87.7 

44.4 

65.6 

97-34 

78.8 


91.9 
83.1 
97-5 
98.57 


99-43 
99-88 

94-3 
73-2 
91.2 
90.0 
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The  work  at  the  Testing  Station  was  carried  on  as  a  part 
of  the  work  of  the  Disposal  Division,  and  those  responsible  for 
the  results  above  mentioned  are: 

Ezra  B.  Whitman,  Division  Engineer. 

C.  A.  Emerson,  Jr.,  Assistant  Division  Engineer. 

H.  C.  McRae,  Chemist. 

Dr.  E.  G.  Birge,  Bacteriologist. 

A.  E.  Falkenberg,  Assistant  Engineer. 

G.  J.  Armeling,  Assistant  Chemist. 

J.  Bosley  Thomas,  Assistant  Bacteriologist. 

J.  J.  Neal,  Inspector. 

ACKNOWI,EDGEMENTS. 

Mr.  George  W.  Fuller,  of  the  firm  of  Hering  &  Fuller, 
made  a  number  of  valuable  suggestions  in  carrying  out  the 
work  of  the  Sewage  Testing  Station. 

Professor  Earle  B.  Phelps,  of  the  Massachusetts  Institute 
of  Technology,  in  connection  with  his  work  with  the  United 
States  Geological  Survey,  and  later  in  the  employ  of  the 
Sewerage  Commission,  was  engaged  to  advise  in  connection 
with  the  studies  of  disinfection  of  sewage.  Mr.  Phelps  was 
also  of  great  assistance  in  carrying  out  the  routine  work  of 
the  laboratory — many  valuable  suggestions  for  this  work 
having  been  given  by  him. 

JONES  EALtS  IMPROVEMENT. 

On  beginning  the  study  of  the  sewering  and  draining  of 
the  City,  I  was  impressed  with  the  possibility  of  incorporating 
Jones'  Falls  as  a  part  of  the  storm-water  drainage  system,  by 
enclosing  it  in  reinforced  concrete  conduits  and  constructing 
a  street  on  the  redeemed  strip  of  land.  This  is  fully  covered 
in  my  report  to  the  Commission  for  igo6. 
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The  elimination  of  this  stream  is  second  in  importance  to 
the  sewering  of  the  City.  By  dividing  the  construction  into 
two  sections,  advertising  extensively,  and  utilizing  the  stone 
from  the  tunnel  on  the  second  section  to  build  the  conduits 
for  that  section,  we  have  been  able  to  let  these  contracts  for 
about  $1,300,000,  being  less  than  my  original  estimate,  as 
contained  in  my  report  to  the  Commission  for  1906 — viz., 
$1,600,000. 

The  contract  for  the  construction  of  Section  No.  i,  ex- 
tending from  a  point  about  200  feet  south  of  Baltimore  Street 
to  a  point  about  100  feet  south  of  Centre  Street,  was  let  to  M. 
M.  Elkan,  of  Macon,  Ga.,  and  that  for  the  construction  of 
Section  No.  2,  extending  from  a  point  about  100  feet  south 
of  Centre  Street  to  a  point  near  Union  Station,  (amounting 
to  over  $700,000 — the  largest  single  contract  ever  let  by  the 
City),  was  let  to  Fisher  &  Carozza,  of  Baltimore.  The  work 
is  progressing  in  a  most  satisfactory  manner. 

Unless  one  stops  to  consider  the  far-reaching  effects  of  this 
improvement  on  the  whole  City,  one  cannot  appreciate  its 
value;  among  these  effects  are  the  improvement  of  the  drain- 
age conditions,  the  removal  of  the  menace  to  health,  the  elimi- 
nation of  all  bridges  (together  with  the  cost  of  their  mainte- 
nance) and  of  all  pipes  crossing  the  Falls,  the  stopping  of 
flooding,  preventing  the  breeding  of  mosquitoes  in  stagnant 
pools  in  the  summer,  and  the  redemption  of  a  strip  of  land 
75  feet  in  width  through  the  heart  of  the  City,  extending  from 
the  docks  to  the  depots  and  containing  approximately  i2j/$ 
acres  or  about  544,000  square  feet,  on  which  a  broad,  smooth 
street  will  be  built,  transforming  the  present  properties  from 
abutting  on  an  open  sewer  to  facing  on  a  broad  roadway, 
and  increasing  the  taxes  sufficiently  to  pay  the  interest  on  the 
cost  of  the  improvement  and  create  a  sinking  fund  to  redeem 
the  bond  issue,  also  saving  a  large  sum  annually  in  the  cost 
of  trucking  between  the  docks  and  the  railroads  by  provid- 
ing a  smooth  street  on  easy  grades,  on  which  one  horse  will 
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JONES'  FALLS  CONDUITS,  SECTION   No.  1. 
Looking  North  from  Hlllen  Street,  Showing   Side  Wall  Forms   and  Reinforcement. 
Concrete  Mixing  Plant  In  Background. 


JONES'  FA1.L.S  CONDUITS,  SECTION  No.  1. 

Completed   Side   Walls,   Ready   for  Top,    Showing   Arrangement   of   Reinforcement 

to  Form  Bond  Betvreen  Roof-slabs  of  East  and  Centre  Conduits. 
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JONES'  FAL,LS  CONDUITS,  SECTION  No.  1. 
Uii-Htri-sini  Eud  n(  Colferdum  auil  End   of   Completed  Portion  of  East  Conduit. 
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be  able  to  do  work  which  now  requires  two.  Other  cities,  at  a 
cost  of  millions  of  dollars,  are  condemning  land  in  order  to 
secure  new  outlets  for  growing  traffic,  while  in  this  case  the 
City  of  Baltimore  is  redeeming  useless  land  for  this  broad, 
new  street  as  an  incident  to  the  making  of  a  much-needed 
improvement  in  the  drainage  conditions.  From  a  financial 
standpoint  it  will  be  a  paying  investment. 

I  find  that  the  City  has  spent  over  $2,000,000  in  building 
the  present  retaining  walls,  which  did  not  eliminate  any  of  the 
above-mentioned  troubles,  or  redeem  the  land. 

CONCIrUSION. 

One  of  our  greatest  difficulties  has  been  to  maintain  the 
force  at  a  high  degree  of  efficiency.  On  account  of  our  work 
attracting  such  wide  attention,  we  are  constantly  losing  men 
through  bettei-  offers  from  widely  scattered  localities.  The 
personnel  of  the  force  today  is  practically  a  new  one. 

I  wish  to  take  this  opportunity  of  expressing  my  apprecia- 
tion of  the  loyal  assistance  rendered  me  by  the  Division  Engi- 
neers and  their  assistants,  covering  the  various  divisions  of 
the  work,  viz.:  Mr.  Albert  M.  Brosius,  First  Assistant;  Mr. 
Ezra  B.  Whitman,  ex-Division  Engineer  of  the  Disposal  Di- 
vision; Mr.  Thomas  D.  Pitts,  Office  Division,  (especially  with 
reference  to  the  designing  of  the  pumps)  ;  Mr.  Alfred  H. 
Hartman,  of  the  Low  Level  and  Storm-Water  Divisions,  and 
Mr.  Oliver  W.  Connet,  of  the  High  Level  Division. 

The  work  continues  to  attract  visitors  from  all  sections  of 
the  world  and  is  advertising  the  City  extensively. 

In  order  to  make  the  report  as  comprehensible  as  possible 
to  the  layman,  I  have  included  a  number  of  photographs  and 
maps. 

Respectfully  submitted, 

Calvin  W.  Hendrick, 

Chief  Engineer. 
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Lowest  Bid. 

1 

Principal  Items  of  Work. 

31,000  lin.  ft.    8-inch  sewer. 
3,650  lin.  ft.  lO-inch  sewer. 
800  lin.  ft.  12-inch  sewer. 
2,050  lin.  ft.  15-inch  sewer. 
2,525  lin.  ft.  18-inch  sewer. 
350  lin.  ft.  20-inch  sewer. 
300  lin.  ft.  22-inch  sewer. 
150  cu.  yds.  excavation  below  sub-grade, 
no  cu.  yds.  rock  excavation. 
10  cu.  yds.  brick  masonry. 
45  cu.  yds.  concrete  masonry. 
2,500  lin.  ft.     4  and  6  inch  underdrain. 

506  M.  ft.,  B.  M.,  sheeting,  sheet-piling,  etc. 
2,480  lin.  ft.  manholes. 
I  special  manhole. 
280  manhole  frames  and  covers. 
T,900  manhole  steps. 
32  drop  connections. 
12,240  lin  ft.  house  connections. 
2,688  branches. 
500  lin.  ft.  vitrified-pipe   standpipes. 
34  lamphole  frames  and  covers. 
70  l-inch  water-supply  cocks  in  terminal 
manholes. 
1,100  ij^-inch  water-supply  pipes  to  termi- 
nal manholes. 

Date  of 
Contract. 

in 

M 

g 

<   K 

^5 

B.  F.  Sweeten 
&  Son. 

Contract. 

Sanitary   Contract 
No.   66,   Lateral 
Sewers,  District 
No.  36-A. 

102 


REPORT   OF   THE 


Q 
US 
i- 
W 
hJ 
P-i 

o 
o 

Pi 
O 

fa 

o 

^; 
o 

o 

CM 

o 


u 


w 


Pi  W 
<  pq 


o 

'Z 

t— I 

Pi 
^3 
o 

Eh 

w 

w 

o 

< 
Pi 

o 
o 

fa 
o 

E-i 

Eh 

< 

m 


oo 


ft  o 


Is 

d 


o 


pm 


s 

< 

O 


•a  „• 


—  o 
E  " 


o" 

40- 


•a -a 


§^ 

s.s-g 

Mi;  00 


■Ha 
id  -i 

3-C 


s  s  ^ 

?  3  <u 


a 

n 

y:3 

1/ 

M 

j:2 

a* 

T1 

yj 

tH 

nj 

§" 

hH 

m 

Tl 

4-> 

>. 

3  =i  c^^  5 
o  o  CO  :ii.  ;r; 


;5S 


■a      ys 

in         Q  V 


ni   oj   en 

(U  aj  -^ 
'q'o  ^  . 

^  JH  MH   «. 

c  c    . 

c   S   C 


^•f. 


^^ 


rt  a; 


oo 


o  in 


ioononooo 
I  o  t^oo  o       in  o  M 

I   N    M        00  " 


d  o  "  ^ 

g        ^   m 

ih  in       (2 
o  in      _  V. 

tf]    rg      Q      {U 

I.      -g^  C 

00  J3    ^JD 


m 


y  bOrt  o 

U        bpc 
rC.H  3     . 

S  ;z;  Ph  -411  CO 
C/2 


SEWERAGE   COMMISSION. 


103 


Q 

w 


o 
u 

Pi 

o 


08 


"3 


o 


§«g 

M 

■4-* 

c 

0) 

c 

CO 

w 

(U 

III 

Q 

6 

0\ 

d 

0 

0 

0 

i 

0 

ss 

VO 

K 

W   P 

■^  0 

«9- 

<«■ 

J 

d 

8 

8 

m 

8 

01 

H 

a 

K 

U5 

W 

0 

^ 

d 

,-r 

V     1 

a> 

bo 

*W 

^ 

lU 

a; 

OT  01 

tn 

j: 

»4 

4)  "*^ 

1i 

P4 

J3   t. 

0 

■"   0 

tn 

^ 

fe"« 

t£« 

s 

0 

0 

-  rt   nJ 

0 

to 

-a 
-0 

i!»=55 

h   in 

iJ 

en 

u   rt   3 

.2fe 

<; 

rt 

rt 

h'S 

0 

>  0 

0 

Is 

1) 

■3 

,     Q. 

0  0. 

N 
N 

c 

0 

fcS 

i-T 

i-T 

■4-"  •rj      I    ^^  'T-j     I 

y  u  ^  rt^  g. 


Or/l        u.iir 

'cgp^-g 


I04 


REPORT   OF   THE 


O 


W 

i-r 


P 

tt 

O 
O 

w 
o 

o 
o 

l-H 

o 
o 

w 


<;  m 


•0  ^ 

"   O 

o 

O 

o 

Q 

w 

o 
< 

O 
o 

O 

W 
§ 

<; 


►3-  e 


m 


o 


S 


fL, 


o 


o 


J3 
3 
en 

l§ 

M   nl   S 

_   > 

o  ua 
C  X  o 
•7  u  w. 


be       CO 

C         1- 


rt    I 
•a  "" 

3   tjO  u 


CO   to 
4J  T3  TS  j-i  -*->  +j 

.S    3   3.S.S.S 

O  O  O   O  O  10  POOO  O 
vo  -^  O  M 


3 
O 

.& 
'S, 


>"  to  ij 

'o'o    • 

a  tM 


0\ 
bil 


o 

Pi 


M-        O   «   °   (U 


SEWERAGE    COMMISSION. 


105 


Q 
tt 
f- 
W 

CL, 

o 
o 

W 
Pi 
O 


In 
O 

iz; 
o 

I— I 

O 

Ph 

o 
Pi 

PL, 


w 

m 
< 


I-*    ^  s-i 

ill" 


Si 


o 
^; 

I— ) 

erf 

^• 

Q 

W 
J 

o 

< 

Eh 

O 

fa 

o 

< 

Eh 


O 

a 


m 


o 

►4 


« 
Ph 


§S 


55 


«  <! 

izio 

o 


o 
U 


00 


0\ 
IN 
</3- 


S-M 


•a  -  ■=! 

CO  en  .5 
C  C  V 
O   O   W 

-J-J    -M     T^- 


l-i  1^    (J    (L> 

c  m  "■  M 


u  (J  w  ;3;  1^  Tj-\o 


« 

0 

0 

B 

B. 

h 

^ 

U4 

a 

'C 

Cj 

0^ 

[S 

tn 

ui 

•0 

•Ot) 

!»i  >. 

>» 

bo 

3 
< 


•a 

3 
o 
o< 

E 
o 


.t!       "S        -S 


O     O 


e 
c 
o 

•a 
c 


WfiW 


aj  ID  bo 

d  c  c  c 


00" 


^       . 

o 
fe-W 

.03 
pq 


pa 

.  d 


*C  en 


.t;  o  3  g-"^ 

OT 


.t!  O  3  °  S  ^ 

g:2;p4  "OKI 

OT 


io6 


REPORT   OF   THE 


Q 
W 
^1 
W 
J 

o 
o 

w 
o 

fa 
o 

:? 
o 

(^ 
o 

Ph 

o 


>^' 
«i 

o 

I— I 

Q 

o 

< 

o 
o 

O 

w 
w 

< 


Q 


m 


PL. 


ft 

s 

<; 

g 

g 

-tl 

n 

Q 

d 

P!4' 

h 

o 

o 

r, 

w 

<i 

S 

Hi 

< 

U 

15 


5 


Ji 


«■  c    .  c  «      2 

■V S'J3  «  °  =  bfi       " 

^i^<u<U(UtU<u<u  <ij,2  H  *:;   tu-;=l  <u  w  "        ui 

c  c'T'VVT'VVT  X  o  £  o  §1^  SJ3tS  c 

OO^MHIHHPIISN        .        .        .        .     TJ-FQ     "     U     <0     5 

mtflwtn  ^.I'XT^O 

,^hMhMhH-M-,^.«HhMH     >^>>>,   j>,^  4:1  >"  ^  ^     ^ 

c  c  c  d  d  c  c  c  ri  3  3  3  3  c  k^'  c  a  2  2 

gipioOOOQioOOOOOOOOOO 
00  00   OQO00«P1VOOmi-iOm5o\O 

o  "^  fNOo  q\o^wooMfO      m  o^^  "^  ^  "^ 
CO       cf        hT  m"       i-T  i-T  CO        ■'t        ro 


St     . 

o 

.=8 
pq 


O    _'^pq 


SEWliRAGU    COMMISSION. 


107 


Q 
W 

o 

u 

W 
Pi 

o 

o 
o 

I— I 

o 
P4 
o 

p:; 

Ph 


(^  w 
<  pq 

o 

I— I 

ffi 

ID 
Q 

Eh 
W 

w 

o 

< 

Eh 

O 
O 

o 

Eh 
I? 

W 

Eh 
< 
Eh 


«  a  jH  iH 


I-  H 
■^  o 


BS 
O 


S 


o 


Ph 


11 

Q  o 


^■-c-o- 


4-."  t:  "C 


<u 


rt   d    ;e 

6  "--^ 

o         ■  ■       • 


JT3 

5    C 


04-*-* 

o  re  ■ 


r*  *  >  re 


-^   -J   ^   ^  c 
000  —  — 


.  O   O  jj  „■ 

+J  X  -C  *+-<  MH 

■*^   C    G     .     . 


re  u  a 


rt 


dj 


vooooioc^ 

\OOinhHNQOcD 

i-T  ^  (_r  m" 


J2  ■»-*  r ) 


boW 


CO* 


u 


o  c 

0-" 


tn 

fe 

§2 

d§ 

.   w 

a  < 

<a  0, 

sg 

.  s 

^  0 

ffio 

0 

^^ 

tJ-a  J-  d 

S^g.^ 

.jj  ••-    (J 

d 

§i^S§ 

{H 

,01-H  0 

0 

S"«^ 

0 

.5  d  >  ^. 

IZl 

io8 


REPORT    OF    THE 


s 

o 
o 

W 

o 

o 
o 

I — : 

o 
o 

PL, 

HI 


I 


HI 

J 
m 
< 


(^  W 

<;  m 

M  § 

o 

I— I 

Pi 
p 
p 

Eh 
O 

<; 
Pi 

o 

o 

o 

w 

Eh 
< 


•o 

hH 

§mS 

a 

a; 

3\ 

sga 

(U 

., 

n 

l§6 

CO 

u 

•—    CO 

a. 

o 

Q 

o 

lO 

p 

li^ 

o 

8m 

^. 

q 

K. 

Ov 

H  E- 

N 

^1 

ro 

CO 

{/3- 

««- 

hJ 

d 

xn 

o 

»-< 

m 

o 

m 

s 

in 

ft 

vc. 

w 
o 

CO 

6%- 

J 

_ 



< 

o 
U 


s 

c 

tn 

o 
o 

■   ri   "   f^ 

3 

°  g^   " 

o 

sewer, 
excavat 

underd 
rd   man 
es  and 

J3 

.p. 

•i 

-inch 
rock 
-inch 
tanda 
fram 

s*« 

L^ 

00         M"  U3   <u 

aj 

>S 

.    «      .      . '^ 

o 

■'■H 

^      ^^MH^H^.D 

c 

.S  3  .S  .S  c 

g 

O  O  ovo  CO  in  moo 

-*  O  O   CO 

cr!\c 

00   -^  N 

•— 

o 

la's- 

5  o- 
Pi 


0\ 

o 

o 


fa 

.  g 
So 


u 


rt 


*^    I- 


rt 


S^rn  "iiT"  a  S  5 


•i.  5>  tn  .^  fl 

a^QPim 


SEWERAGE   COMMISSION. 


109 


Eh 
W 
h4 

o 

< 

E-i 
Z 
O 
O 

fe 

o 
w 

% 

w 

Eh 

< 

JH 


bo 

C 

.s 

.S  .S  .S  .S 

y- 

sheet-pi 
ion. 
overs. 

J3 

-^ 

■-<l-.l-.lH 

c 

•O-O  XI  -o 

in 

'-           ..It:  <-> 

t-. 

HH 

■3  "3  "3  "3 

§     -Sfe^^-o 

if 

0  1-. 

Eg 

0 

'0  '5  'o'u 

k  ma 
Crete, 
ing  St 
sheet 
k  exc 
mes  a 

CO 

.S.S.S.S 

in  4i-  6  vo 

brie 
con 
fore 
M. 
roc 
fra 

CO 

li 

M   01  ro  CO 

jj  ..J  .^  ^• 

to   tn  ..H  i-H   to  r:? 
T3  nd   <u     --C)   2 

OJ 

lin.  f 
lin.  f 
lin.  f 
lin.  f 

3   3  ^  ^   3    g 

c"t3 
^  bo 

« 

[c 

0 

0  w  roin\ovoooO^ 

to  0 

c^  0 

^t^O   t^  rf 

0   w   Q 

Tf  ^ 

M 

■* 

(M         0 

§s 

o\ 

a  « 

m 

<l  Jz; 

05 

i 

K-v 

" 

>. 

.£ 

ti. 

Sc    0 

;-• 

0   H 

n! 

b 

u 

M  <: 

0     . 

2  g 

Zl 
u 

sa 

|. 

a 

0 

U  " 

s 

< 

04 

^^ 

0 

u 

2  ■" 

w 

1  10 


REPORT   OF   THE 


to 

I 


o 

w 

m 
< 
5-1 


Q 
14 

Eh 

W 

o 
o 

w 

pii 
o 

o 

2; 

o 

h< 

ai 
O 

o 

Ph 

^1 


<  m 

o 

g 

S 

Q 

M 
t-I 

w 

o 

E-i 

o 
o 

to 
O 

w 
< 


Proportion 

OF  Work 

Completed 

Dec.   31,  1911. 

C 
u 

a 

8! 

0 

Is 
3 

00 

1 

Lowest  Bid. 

0 

to 
ig- 

0 
en 

1^ 
tj 

t-H 

t. 
0 

12,100  cu.  yds.  earth  excavation  for  87-inch 
horseshoe-'^haped  drain. 
448  lin.  ft.  14-ft.    by   7^    ft.    rectangular 
drain. 
1,687  lin.  ft.  12  to  18  inch  inlet  connections. 
2,371  lin.  ft.  IS  to  20  inch  circular   drain. 
3,367  lin.  ft.  24  to  36  inch  circular   drain. 

231  cu.  yds.  brick  masonry. 
2,877  cu.  yds.  concrete. 
98,000  lbs.  reinforcing  steel. 
10,700  lbs.  12-inch  and  g-inch  I  beams. 
2,376  lin.  ft.    4  to  8  inch  underdrain. 
170  M.  ft.,  B.  M.,  sheeting,  sheet-piling,  etc. 
60  cu.  yds.  embankment. 
500  cu.  yds.  rock  excavation. 
200  cu.  yds.  excavation   for  bellniouth. 
299  lin.  ft.  manholes. 
39  manhole  frames  and  covers. 
270  manhole  steps. 
71  inlets. 
SI  inlet   heads. 
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Proportion 

OF  Work 

Completed 

Dec.  31,  191 1. 
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LEGEND 
Interce^jting  Sewers  under  Contract. 
Completed   Intercepting  and  Trunk   Sewers. 


'■y^''-     Area  in  which    Lateral   Sewers  are  under  Contract.  '•- 

w     Area   in  which   Lateral  Sewers  have  been  Completed 

Existing  Public  and   Private  Parks,   Cemeteries,  etc. 

Proposed   Parks  and  Parkways. 

'/yy//6^///     ^''^■^  which   was   undeveloped  in    igo6  when   General   Plan 
"     of  Sanitary  Sewers  was   prepared. 
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BALTIMORE  SEWERAGE  COMMISSION 

MAP  SHOWING  LOCATION 

OF 

STORM-WATER  DRAINS 
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1906 


Proposed  Storm 

Propos 

Public  Parks  and  Cemeterie 
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Storm  Water  Drains  comprcicu.v'i^.uvjing  uiu  urams^snuwi 
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APPENDIX  I 


PART  I 


Analysis   of   Raw   and   Settled   Sewage,  Filtered 
Effluents   and    Settled    Effluents 

TABLES    I    TO  42,  INCLUSIVE 
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Period 
Covered 

1907-8 


From 


To 


PARTS  PER  MILLION 


Snsp'D  Solids 


§2 


NITROGEN  AS 


Organic 


I 
g 


Oxygen 
Consumed 


u 


Raw  Sewage. 


20.0 


Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


182.0 

130.0 

100.0 

92.0 

76.0 

66.0 

146.0 

81.0 

102.0 

91 .« 

75.0 

55.0 

1,402.0 

322.0 

1 

296.0 

106.0 

129.0 

69.0 

168.0 

136.0 

127.0 

97.0 

154.0 

120.0 

120.0 

9O.0 

220.0 

140.0 

176.0 

118.0 

230.0 

197.0 

228.0 

166.0 

152.0 

144.0 

148.0 

114.0 

202.0 

14fi.O 

132.0 

124.0 

236.0 

208. 0 

246. C 

222.0 

172.0'168.0 

184.0J160.C 

312.0 

176.0 

S2.0 

8.0 
10.0 
65.0 
11.0 
20.0 

,080.0i 

190 
60 

32.0. 
30.0 
34.d 
30.0 
SO.ffl 
38.0 
33.ffl 
62.0 


34.0 


10.0 
16.0 
8.0 
17.0 

ir.b 

37.0 
14.0 
16.0 
17.0 
16.0 
19.0 
21.0 
15.0 
11.0 
18.0 
20.0 
21.0 
17.0 


10.0 

10.0 
4.0 
15.0 

ll'.b 
18.0 
12.0 
14.0 
16.0 
IS.O 
16.0 
17.0 
11.0 
10.0 
16.0 
14.0 
17.0 
11.0 
17.0 
18.0 
22.0 
12.0 
14.0 
10.0 
10.0 


0.0 
6.0 
4.0 
2.0 

i'.b 

9.0 
2.0 
2.0 
2.0 
1.0 
4.0 
4.0 
4.0 
1.0 
2.0 
6.0 
4.0 
6.0 
5.0 
3.0 
4.0 
7.0 
6.0 
9.0 
4.0 


12.0, 
12.0' 
10.9 
10.0 
10.0, 
10.3 
10.0 


168.0 
172.0 
148.0 
148.0 
222.0 
158.0 
120.0 
l;4.0 
200.0 
260.0 
120.0 
114.0 
122.0 
120.0 
176.0 
128.0 
112.0 
126.0 

85.0 
148.0 
102.0 
110.0 

96.6 
101.0 
101.0 
Ifil.O 
161.0 


140.0 
166.0 
116.0 
136.0 
172.0 
136.0 
100.0 
136.0 
176.0 
200.0 
112.0 
106.0 
108.0 

96.0 
148.0 
120.0 

86.0 
108.0 

75.0 
102.0 

94.0 
102.0 

80.5 

83.0 

94.0 
139.0 
128.0 


First  Compartment 
28.0|il8.0 
16.0'20.0 
32.0,20.0 
12.0  21.0 


0.40 
0.26 
0.15 
1.80 
0.00 
0.18 
0.80 
0.80 
0.70 
0.20 
0.05 
0.40 
0.10 
0.20 
0.01 
0.18 
0.80 
0.00 
0.03 
0.40 
2.40 
0.20 
0.00 
0.00 
0.03 
0, 


2.0 
O.S' 
3.6 
0.2' 
0.3 
2.0 
2.6 
3.5 
1.5 
0.4 
1.3 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
6.0 

o.d 

0.0 

o.ol 

O.Oi 

0.2I 


27.0 
17.0 
42.0 
18.0 
21.0 
27.0 
32.0 
40.0 
12.0 
47.0 
34.0 
16.0 
35.0 
32.0 
36.0 
34.0 
19.0 
35.0 
8.0 
29.0 
16.0 
16.0 
21.0 
34.0 
30.0 
13.0 


7.0 
6.0 

8.a 
4.0 
6.0 
1.0 
34.0 

16.0 
4.0 
11.0 
6.0 
20.0 
19.0 
30.0 
19.0 
14.0 
62.0 
15.0 
14.0 
17.0 
11.0, 
47.0 
16.0 
28.0 
28.0 
53.0 


6,900,000 
4,600,000 
4,600,000 
2,600,000 
1,600,00« 
1,900,000 
2,600,000 
7,800,000 
2,000,000 


5,600,003 


8,600,000 
8,200,000 
2,000,000 


of  Settling  Tank  Emptied. 


2,200,000 
1,800,000 
2,700,000 


18,600 


60.0 
22.0 
20.0 
38.0 
24.0 
60.0 


31.0 
30.0 
29.0 
20.0 
24.0 
9.0 


8.0|19.0 

8.0  20.0 

14.0|il9.0 

24.0  25.0 

28.020.0 

8.016.0 

26.0,22.0 

18.0  21.0 

10.0  23.0 

46.0  17.0 

8.0  22.0 

8.qi9.0 

16.0  17.0 

18.qi3.0 

7.fflS2.0 

12.0  25.0 

23.0|l4.0 


21.0 
10.0 
17.0 
17.0 
13.0 

7.6 
19.0 
19.0 

8.0 


0.08 
0.10 
0.10 
0.03 
0.00 
0.00 
0.10 
0.18 
0.10 
0.00 
0.30 
0.20 
0.20 
0.13 
0.03 
0.08 
0.18 
0.18 
0.13 
0.20 
0.20 
0.00 
0.07 
0.14 
0.18 
0.12 
0.26 


38.0 
31.0 
26.0 
21.0 
39.0 
57.0 
34.0 
26.0 
24.0 
13.0 
31.0 
43.0 
69.0 
40.0 
31.0 
30.0 
25.0 
32.0 
33.0 
18.0 
24.0 
13.0 
27.0 
16.0 
31.0 
46.0 
17.0 


17.0 
14.0 
30.01 
19.0 
17.0 
11.0 
17.0 
18.C 
21.0 
17.0 
11.0 
13.0 
15.0 
9.0 
13. d 

16. q 

16.0 

21. 0| 

15.' 

27. 

30.0] 

34.01 

20. 

18. 

30.0] 

32.d 

18.0, 


1,600,000 


2,200,000 
1,900,000 
1,700,000 
2,600,000 
2,400,000 
1,700,000 
2,600,000 
1,900,000 


1,500,000 
1,700,000 


1,800,000 
1,600,000 


2,400,000 

'2^300^606 
l,300,O00l 
1,700,000 
2,700,000 
4,300,000 
3,000,000 
l,400,000ll 


18,600 
27,503 
21.000 
22,600 
26,500 
22,600 
49,600 
20,000 
22,500 
40,600 
36,600 
60,600 
46,600 
60,000 
62,600 
49,000 
61,000 
82,000 
139,000 
65,000 
67,500 
43,000 
32,000 
47,000 

37,530 

"57^560 
67,000 
52,000 

"59^500 
62,600 
66,500 

168,603 

122,000 
52,000 
67,000 
69,000 
69,600 

102,003 
66,600 
92,000 


84,000 
83,000 
108,500 
105,600 
84,000 
77,000 
88,003 
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Period 
Covered 

1908 


Prom 


To 


PARTS  PER  MILLION 


SUSP.  Solids 


if 

CO  BD 


NITROGEN  AS 


Oxygen 
Consumed 


Organic 

3 

y 

in 

1 

'S 

m 
1 

3 

1 

EH 

a 

m 

u. 

A 

^ 

EH 

■  a 

d 


I  I 


Raw  Sewage. 


Jan. 

88 

Feb. 

2 

Feb. 

6 

Feb. 

11 

Feb. 

14 

Feb. 

20 

Feb. 

2,'! 

Feb. 

29 

Mar. 

3 

Mar. 

9 

Mar. 

12 

Mar. 

IS 

Mar. 

27 

April  14 

April  30 

May 

25 

June 

8 

June 

l,!) 

June 

29 

July 

13 

July 

27 

Aug. 

10 

Aug. 

24 

Sept 

7 

Hept 

21 

Oct. 

S 

Jan. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

April 

April 

May 

May 

June 

June 

July 

July 

Aug. 

Aug. 

Sept. 

Sept. 

Oct. 

Oct. 


9.3 
9.2 

8.7i 

s.o! 

8.6 
8.2 
9.1 
9.6 
8.9 
9.1 
9.6 


24 

10.1! 

11 

11.4 

29 

12.9 

7 

13.6 

26 

17. Ol 

13 

18.61 

27 

19.6' 

11 

20.9 

26 

21.7 

a 

21.9 

22 

22.1 

6 

20.7 

19 

19.7 

a 

19.6 

17 

17.8 

! 

220.0 
133.0 
106.0 
187.0 
132.0 
105.0 
230.0 
314.0 
377.0 
241.0 
244.0 
198.0 
175,0 
165.0 
111.0 

96.0 

80.0 
110.0 

74.0 
144.0 
104.0 

94.0 
110.0 

97.0 
105.0 
109.0 


196.0 
111.0 
90.0 
126.0 
111.0 
86.5 
176.0 
280.0 
317.0 
204.0 
232.0 
166.0 
140.0 
129.0 
89.0 
91.0 
66.0 
93.0 
64.0 
109.0 
86.0 
84.0 
90.0 
85.0 
87.0 
90.0 


24.0 
22.0 

le.o 

61.0 
21.0 
18.6 
54.0 
34.0 
60.0 
37.0 
32.0 
32.0  30 
35.(|jiO, 
26.01 20, 
'1 18. 


17.017 
10.0  12 


3.')..0 

10 

19.0 

9 

10.0 

11 

20.0 

12 

12.0 

14 

18. d 

13 

19.0 

10 

17.0 

4.0 

17.0 

0.10 

1.2 

72 

48.0 

24.0 

14.0 

6.0 

19.0 

0.15 

1.4 

86 

68.0 

18.0 

15.0 

6.0 

17.0 

0.18 

1.5 

74 

40.U 

34.o: 

11.0 

9.0 

16.0 

0.17 

l.S 

7» 

67.0 

22.0 

16.0 

6.0 

16.0 

O.l.S 

2.3 

63 

42.0 

21.  u] 

17.0 

3.0 

13.0 

0.10 

1.8 

60 

44.0 

16.0 

11.0 

3.0 

19.0 

0.08 

2.0 

84 

59.0 

25.0, 

18.0 

6.0 

22.0 

0.13 

1.2 

114 

60.0 

54.q 

19.0 

8.0 

18.0 

0.18 

1.4 

HI 

50.0 

61.0 

20.0 

10.0 

19.0 

0.18 

1.8 

100 

45.0 

55.0 

21.0 

7.0 

20.0 

0.12 

3.0 

98 

28.0 

70.0 

23.0 

7.0 

20.0 

0.13 

2.C 

01 

21.0 

70.0 

u.n 

fi.O 

19.0 

fl..% 

2.1 

62 

22.1 

10. (| 

16.0 

5.0 

21.0 

0.06 

l.C 

62 

19.0 

43.0 

16.0 

2.0 

19.0 

0.10 

10. c 

73 

60.0 

13.0 

16.0 

4.0 

14.0 

0.03 

0.5 

130 

64.0 

m.n 

16.0 

1.0 

15.0 

0.05 

0.6 

66 

86.0 

19.0 

13.0 

4.0 

15.0 

0.06 

2.C 

52 

30.0 

22.(^ 

11.0 

1.0 

13.0 

0.08 

0.5 

69 

24.0 

35.0I 

8.0 

2.0 

14.0 

0.05 

1.0 

45 

16.0 

29.0 

5.0 

4.0 

13.0 

0.03 

1.0 

45 

16.0 

29.0 

7.0 

4.0 

14.0 

0.05 

0.^ 

l.ffi 

47 

29.0 

I8.0! 

9.0 

3.0 

16.0 

0.10 

.60 

20.0 

.<i0.0 

11. 0 

3.0H8.0 

0.10 

;;^ 

.61 

28.0 

23. rt 

10.0 

3.0119.0 

0.10 

66 

38.0 

28.0 

19.^ 

5.0 

6.0 

23.0 

0.06 

57 

38.0 

2,000,000 
1,600,000 
3,900,000 

3,800,00(^ 
6,600,000 
2,300,00d 

3,800,000 
5,300,000 
6,700,000 
6,400,000 


74,500 
76,000 
78,000 

104,000 
92,.5U0 
79,000 

131,500 
82,500 
89,500 
87,000 

80,00:) 

77.600 

«),'0U 

94,000 

96,700 

'ei^ooii 
68,200 

77,600 
92,000 
79,300 

"«7,600 

'83^700 
76,700 
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TABLE  No.  2. 


Period 
Covered 

1 

PARTS  PER  MILLION 

1 
a 

1 
§ 

Susp'D  Solids 

NITROGEN  AS 

Oxygen 
Consumed 

■     d 

1 

1907-8 

1 

il 

1 

Organic 

BO 

1 

OQ 

a 

■3 
1 

5 

g 

CO 

1 

a. 

1 

To 

Fiom 

1 

5 

Settled  Sewage. 


Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aue. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Nov. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Jan. 

Jan. 

Jan. 

Jan. 


Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 

Dec. 
Dec. 
Dec. 
Dec. 
Dee. 
Dec. 
Dee. 
Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
Jan. 


6, 

_■ 

M 



Vf 

14 

. 

20 

19.U 

24 

18.6 

18.b 

2e 

19.0 

30 

19.0 

1 

19.0 

7 

20.6 

19.6 

£ 

23.0 

15 

n 

22.0 

21 

20.0 

23 

25 

20.5 

2£ 

1 

19.5 

S 

19.0 

7 

19.0 

£ 

19.0; 

11 

18.0 

2.^ 

'vr'.b 

2S 

0^ 

16.0 

38.0 
36.0 
26.0 
29.5 
48.0 
23.0 
51.0 
69.0 
71.0 
81.0 
46.0 
37.0 
34.0 
.52.0 
131.0 


26.0 
33.0 
21.0 
15.5 
42.6 
16.0 
31.0 
40.0 
42.0 
67.0 
33.0 
30.0 
22.0 
38.0 
63.0 


7o'ol  m'.o 


98.0 
68. Oj 

126.0 
71.0 
30.0 
26.0 
84.0 
9S.0 
91.0 

112.0 


76.0 
63.0 
68.0 
60.0 
30.0 
23.0 
65.0 
70.0 
71.0 
80.0 


31i! ' 

2;' 

4!!  16.0 

lelj  i4.0i 

ISl  14.01 
221;  14.01 

24'i ' 

13.S| 
13.0 
I2.0I 
U.Si 


lO.-l 
9.01 
9.0! 

9.0 


28 

6 

9 
15 
18  Jan. 


?»,■ •: 

2W  12.01 
29.  12.0] 
9  11.01 
12,  10.0 
1^:  10.0!| 
21    10.0" 


12. Oi  6 
3.0  7 
5.0|12 

14.0122 

5.a  - 
7.0 
20.0 

29. d 
29.0 
24.0, 
13.0  „ 

7.016 
12.0; 
H.O 
68.0 

4.0 
22.0  [L7 
15.0|l8 
58.Q19 
21.0  23 


92.0 

76.0 

73.0 

.54.0 

88.0 

64.0 

96.0 

74.0 

102.0 

76.0 

92.0 

62.0 

100.0 

56.0 

128.0 

90.0 

104.0 

82.0 

122.0 

80.0 

76.0 

50.0 

80.0 

66.0 

94.C 

74.0 

134.0 

88.0 

96.0 

74.0 

86.0 

72.0 

,54.0 

40.0 

60.0 

44.0 

.54.0 

47.0 

83.0 

52.0 

72.0 

66.0 

74.0 

69.0 

61.0 

46.5 

63.0 

.50.5 

67.0 

60.5 

101.0 

84.5 

0.0 

.0 


19.0  17 


25.0 
20.0 
32.0 


6.0 
2.0 
7.0 
7.0 
2.0 
12.0 
30.0 
9.0 
4.0 
11.0 
14.0 
13.0 
14.0 
9.0 
9.0 
13.0 
15.0 
15.0 
14.0 
22.0 
16.0 
17.0 
12.0 
15.0 
11.0 
10.0 


0.0 
5.0 
5.0 
16.0 
3.0 
1.0 
0.0 
1.0 
6.0 
2.0 
1.0 
3.0 
1.0 
3.0 
3.0 
1.0 
2.0 
3.0 
6.0 
1.0 
3.0 
8.0 
6.0 
1.0 
3.0 
4.0 


14.0 
14.0 
18.0 
13.0 
33.0 
31.0 
30.0 
33.0 
20.0 
23.0 
26.0 
23.0 
31.0 
35.0 
21.0 
26.0 
22.0 
18.0 
19.0 
11.0 
16.0 
16.0 
24.0 
34.0 
33.0 
38.0 


0.60 

0.30 

0.15 

0.85 

0.00 

0.30 

0.60 

1.20 

0.30 

0.18 

0 

0.30 

0.16 

0.18 

0 

0.10 

0.10 

0.30 

2.40 

0.33 

1. 

0.45 

0.00 

0.00 

0.10 

0.20 


2.0 
1.0 
0.3 
3.0 
0.2 
0.3 
0.5 
1.6 
3.0 
0.1 
0.1 
1.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
3.0 
0.6 
3.0 
0.0 
0.0 
0.0 
0.0 
0.3 


1.0! 

14.0 

2.0 


15.0 

o.ol 
3.0I 
3.0; 

1.0 
3.0 


6,600,000 
3,900,000 
3,100,000 
2,200,000 
1,800,000 
2,O0O,0OO| 
1,700,000. 
2,800,00ft 

1.0    2,400,000 
23. Ol. 

1.0 

2.01 

7.0 

6,0 
30.0, 

8.0    3,100,000 

'1,800,000; 
1,700,000 
1,600,00 


First  Compartment  ol  Settling 
16.0(|18.0 22.0  0.03    0.0(  55 

18.ffl|l7. 
24.0  31 


3!o| 

6.^ 


23 
26 

30.0 
44.0 

38.0]  [16 

22.0] 

42.0! 

26.020 

14.qtl8 

20.0:18. 

46.0i34 

32.0tel 

14.0;  ,18 

14.0:19 

16.0  20 

74'f 
31.i 

6. 

5.' 
14. 
12.51 


6.S19 


16.5 


19. 


17.0 
12.0 
17.0 
13.0 
11.0 
7.5 
14.0 
15.0 


22.0 
26.0 
25.0 
27.0 
26.0 
26.0 
26.0 
38.0 
24.0 
16.0 
13.0 
22.0 
27.0 
24.0 
27.0 
20.0 
19.0 
16.0 
18.0 
15.0 
19.0 
20.0 
16.0 
16.0 
17.0 


4.0  20.0 


0.03 
0.06 
0.15 
0.00 
0.30 
0.16 
0.20 
0.05 
0.05 
0.00 
0.30 
0.22 
0.16 
0.18 
0.03 
0.15 
0.18 
0.33 
0.18 
0.28 
0.20 
0.15 
0.08 
0.14 
0.23 
0.09 


74 


2.01  58 


23.0 
15.0 
30.0 

"i'o 

27.0 
33.0 
32.0 
18.0 
40.0 
40.0 
17.0 
47.0 
49.0 
27.0 
33.0 
16.0 
32.0 

6.011.0 
24.0    6.0 

8.0  14.0 
13.0  37.0 
33.0  9.0 
45.0  6.0  1,900,000 
30.015.0;  2,400,000 
15.0  39.0  1,100,000 
Tank  Emptied. 
39.0 
39.0 
24.0 
16.0 
36.0 
63.0 
43.0 
26.0 
19.0 
11.0 
32.0 
39.0 
61.0 
■66.0 
22.0 
19.0 
27.0 
38.0 
48.0 
29.0 
34.0 
15.0 
31.0 
26.0 
36.0 
57.0 


26.0 


24.8 

16.8 

22.4 

30.3 

17.3 

31.8 

B.4 

23.0 

20.8 

11.3 

16.6 

9.3 

9.5 

9.0 

7.5 

9.1 

8.1 

6.6 

3.4 

7.0 

6.8 

10.3 

15.4 

9.4 


16.0 

_ 

11.8 

9.0 

l,4fl0,0OD 

17  r 

0.8 

9.0 

1,800,000 

7.9 

8.C 

1,700,000 

8.2 

12.C 

2,600,000 



8.C 

1,700,000 

7.5 

14. C 

2,100,000 

8.5 

11. t 

1,800,000 

6.6 

12.C 

1,000,000 

3.8 

7.t 

700,000 

4.0 

14  f 

8.6 

13.0 

i,5o6,ooff 

6.8 

26. t 

1,900,000 

6.5 

14. r 

6.3 

38.C! 

1,766,660 

4.6 

13. C 

1,900,000 

6.7 

13. C 

6.3 

10.0 
21  0 

1,200,000 

20.0 

1,500,000 

6.3 

19.0 

1,900,000 

6.4 

8.0 

1,200,00c 

4.3 

11.0 

1,300, 00c 

4.8 

16.0 

2,200,00c 

6.1 

11.0 

1,100,0601 

5.7 
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REPORT   01?   THE 
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FARTS  PER  MILLION 

1 

Period 

K 

Covered 

Snsp'D  Solids 

NITROGEN  AS 

Oxygen 
Consumed 

O 

B 

1908 

fH 

'■C 

a 

5 

ll 

1 

Organic 

C9 

1 

1 

s 

1 

S 

To 

«i 

Prom 

'3 

T3 

9 

tn 

Eh 

hJ 

Ik 

^ 

•^ 

CO 

u, 

^ 

:<5 

EH 

u 

m 

N 

M 

Settled  Sewage. 


Jan. 

S.5 

Jan. 

28 

Feb. 

a 

Feb. 

a 

Peb. 

11 

Feb. 

14 

Peb. 

20 

Peb. 

2,3 

Peb. 

39 

Mar. 

.S 

Mar. 

9 

Mar. 

12 

Mar. 

18 

Mar. 

27 

April  14 

April  80 

May 

26 

June 

a 

June 

1,5 

June 

29 

July 

13 

July 

27 

Aug. 

10 

Aug. 

24 

Sept 

7 

Sept 

21 

Oct. 

6 

Jan. 

Jan. 

Peb. 

Peb. 

Peb. 

Peb. 

Peb. 

Peb. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

April  ; 

April  I 

May 

May 

June 

June 

July 

July 

Aug. 

Aug. 

Sept. 

Sept. : 

Oct. 

Oct. 


4 

10.0 

60.0 

60.0 

30 

9.2 

64.0 

46.0 

6 

8.9 

67.5 

68.6 

8 

8.6 

.■)2.6 

43.0 

14 

7.9 

63.0 

39.5 

17 

8.8 

62.0 

48.0 

«.S 

R.S 

68.0 

56.6 

26 

8.7 

84.5 

60.0 

S 

9.3 

76.0 

71.5 

6 

9.0 

81.0 

70.6 

12 

8.8 

73.5 

61.6 

U 

9.0 

51.6 

50.5 

24 

9.6 

58.0 

.50.5 

11 

11.3 

76.5 

64.0 

29 

13.1 

104.0 

90.0 

7 

13.3 

53.0 

41.0 

2fi 

17.0 

116.0 

107.0 

1.3 

18.7 

49.0 

41.0 

27 

19.4 

61.0 

44.0 

11 

20.6 

63.0 

60.0 

25 

21.7 

."^2.0 

.52.0 

8 

21.9 

66.0 

53.0 

22 

22.2 

69.0 

44.0 

6 

20.6 

74.0 

58.0 

19 

19.7 

68.0 

58.0 

3 

17 

19.5 

42.0 

36.0 

17.7 

61.0 

41.0 

10.0  17, 
8.017, 
9.016, 


9.5 
23.5 
14.0 
12.6 
24.6 

4.6 
10.6 
12.0 

1.0 

7.5 
11.5 
14.0 

I2.qti5 

9.015, 


8.o; 

a'.d 
o.ol 

12. 

i5.o; 

16. 
lOj 

7. 
10.' 


13.0 

4.0 

14.0 

0.16 

1.0 

31 

19.0 

12.0 

16.0 

2.0 

13.0 

0.10 

1.0 

64 

47.0 

7.C 

15.0 

1.0 

18.0 

0.16 

1.4 

73 

63.0 

lO.C 

15.0 

3.0 

17.0 

0.10 

1.4 

66 

59.0 

7.t 

14.0 

1.0 

13.0 

0.12 

i.i 

53 

41.0 

12.0 

SO. (J 

15.0 

3.0 

15.0 

0.13 

2.0 

57 

37.0 

14.0 

4.0 

14.0 

0.13 

1.5 

54 

50.0 

4.C 

13.0 

3.0 

16.0 

0.09 

1.8 

61 

52.0 

9.C 

13.0 

2.0 

19.0 

0.13 

1.4 

66 

55.0 

11.0 

11.0 

3.0 

17.0 

0.15 

1.4 

61 

49.0 

12.0 

12.0 

4.0 

18.0 

0.12 

1.4 

64 

51.0 

13.0 

12.0 

4.0 

17.0 

0.13 

s.d 

51 

27.0 

24.0 

16.0 

2.0 

17.0 

0.12 

8.0 

49 

26.0 

23.0, 

22.ffl 
22.0 

19.0 

3.0 

19.0 

0.20 

1.0 

60 

38.0 

13.0 

3.0 

22.0 

0.05 

1.0 

.57 

.S5.0 

13.0 

2.0 

21.0 

0.10 

1.0 

.59 

51.0 

8.0 

12.0 
13.0 

3.0 
1.0 

18.0 
16.0 

0.06 
0.03 

0.6 
0.6 

120 
49 

72.0 
33.0 

48.0 
16.0 

11.0 

2.0 

16.0 

0.03 

l.C 

44 

,38.0 

6.0 

9.0 

1.0 

16.0 

).0.S 

0.5 

37 

20.0 

17.0 

6.0 

2.0 

16.0 

').03 

l.C 

3S 

21.0 

14.0 

6.U 

3.0 

16.0 

0.10 

l.C 

30 

15.0 

15.0 

6.0 

2.0 

17.0 

0.06 

0.4 

33 

29.0 

4.C 

8.0 

1.0 

19.0 

0.05 

1.0 

43 

23.0 

20. C 

9.0 

3.0 

21.0 

0.05 

0.2' 

40 

26.0 

14.C 

17.0 

2.0 

20.0 

0.00 

0.0 

41 

34.0 

7.C 

6.0 

3.0 

25.0  0.05 

H 

45 

32.0 

13.0 

SEWSRAGE   COMMISSION. 
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TABLE  No.  S. 


f 

PARTS  PER  MILLION 

n 

Period 

M 

Covered 

D9 

1 

Susp'D  Solids 

NITROGEN  AS 

-g 

1907-8 

3 

il 

1 

Organic 

« 

si 

1 

1 

1 

Si 

iia 

To 

111 

From 

1 

1 
.2 

& 

H 

1^ 

tLl 

B 

n 

CO 

bi 

z 

z 

0 

m 

M 

Effluent  From  Six-foot  Sprinkling  Filter  H"  to  15^"  Stone. 


Aug.    1 
Aug.    3 

Aug.    2 
Aug.    * 

1 

I 

1.5 

26.0 

17.0 

9.0 

19.0 

17.0 

2.0 

13.0 

1.00 

4.0 

8.0 

1.5 

Aug.    5 

Aug.    6 

32.5 

7.6 

25.0 

7.0 

7.0 

0.0 

11.0 

1.40 

6.0 

18. C 

420,000 

1.5 

Aug.    9 

Aug.  Iff 

17.2 

6.4 

10.8 

17.0 

14.0 

3.0 

7.0 

1.50 

15.0 

16.C 

740,000 

2.0 

Aug.  11 

Aug.  12, 
Aug.  14 

38.8 

22.0 

16.8 

15.0 

7.0 

1.50 

16.0 

11. c 

160,000 

1.7 

Aug.  13 

53.0 

23.0 

30.0 

9.0 

8.0 

1.0 

7.0 

2.75 

16.0 

17.0 

250,000 

1.8 

Aug.  19 

Aug.  20 

20.5 

12.4 

7.2 

S.2 

14.0 

12.0 

2.0 

6.0 

2.75 

15.0 

16.0 

110,000 

1.9 

Aug.  21 

Aug.  2a 

21.5 

28.8 

13.6 

15.d 

5.0 

2.0 

,3.0 

10.0 

3.00 

25.0 

16.0 

100,000 

1.8 

Aug.  23 

Aug.  24 

19.5 

28.0 

18. 0;  lO.Ol 

13.0 

11.0 

2.0 

5.5 

1.70 

25.0 

13.0 

180,000 

2.3 

Aug.  27 

Aug.  28 

20.0 

24.4 

14.4 

10.0 

3.0 

1.0 

2.0 

10.0 

1.40 

20.0 

14.0 

260.00C 

1.6 

Aug.  29 

Aug.  30 

20.5 

18.4 

10.4 

8.0 

12.0 

10.0 

2.0 

8.0 

1.80 

16.0 

12.0 

100,00ft 

1.8 

Aug.  31 
Sept.    4 
Sept.    6 

Sept.   1 
Sept.    5 
Sept.    7 
Sept.    9 
Sept.  15 
Sept.  17* 

20  0 

14  4 

10  4 

4  0 

9  0 

7  0 

2  0 

10.0 

1.50 

16.0 

17.C 

2.6 

9  0 

1.0 

11.0 

1.40 

10.0 

23.0 

2.8 

20.5 

18.8 

17.6 

1.2 

7.0 

7.0 

0.0 

11.0 

1.30 

10.0 

17.0 

3.1 

Sept.    8 
Sept.  14 
Sept.  16 

7  0 

7  0 

0.0 

13.0 

0.90 

10  n 

90  ( 

3.1 

94  0 

12  0 

12  0 

10  0 

10  0 

0  0 

13  0 

1  70 

10.0 

14.0 

3.4 

li's 

22.0 

13!2 

8.8 

8.0 

6.0 

2.0 

14.0 

0.80 

8.0 

21.0 

3.5 

Filter  rested  Irom  September  20 


Oct.  221  Oct 
Oct.  24  Oct 
Oct.    26 1  Oct 


Nov.  211 
Nov.  23 
Nov.  26l 


.    23(1  15 

■  is  r^ 


78.01  66.01  22.0(1  15.0| (. 

10.0  8.0     2.0   19.0 . 

10.01  10. Ol    O.Oll  13. Ol L 

Filter  rested  from  October  30  to  November 

Nov.  22((  14.0((  76.0(  40. 0(  36.0((  15. 0( (. 

Nov.  24 42.0   34.0     8.q     8.0 . 

Nov.  26ll  12.611  36. ol  22. Ol  14.01)  11. OJ 1. 

Filter  rested  from  November  29 

54.0 

26.0 

26.0 

22.0 

34.0 

31.0 

34.0 

45.0 

41.0 

34.0 

26.0 

44.0 

34.0 

46.0 

26.0 

46.0 

40.0 

48.0 

36.0 

22.0 

23.0 

33.0 

46.0 

37.0 

26.0 

47.0 

47.0 


to  October  21, 

(  18.0   0.10( 

21.0   0.40 

I  23.0   O.IOJ 


inclusive. 
0.0(  30.O'|.. 

0.0   13.0 
3.0I  I3.0IL. 


180,000, 


3.0 


and  November  16  to  20,  inclusive. 

1  17.01  1.00|  10.01  19.0(1    200,000(1     2. 

..    12.0   0.90   10.0   11.0     160,000      4. 

—I  I2.0I  O.80I  lO.OJ  19.0II    140,000l]     4. 


to  December  2,  inclusive. 


Dec.     3 

Dec.     4' 
Dec.     a 
Dec.     8 

9.0 

94. 0( 

Dec.     6 

9.6    62.0 

Dec.     7 

l|  36.0 

Dec.    20 

Dec.    21 
Dec.    ^ 

9.0    38.0 

Dec.    22 

-1 

68.0 

Dec.    26 

Dec.    27i 

10.6; 

46.0 

Dec.    28 

Dec.    29, 

11.0' 

60.0 

Jan.     7 

Jan .     9 

8.7, 

71.0 

Jan.  10 

Jan.  12 
Jan.  17 
Jan.  20 
Jan.  27 

9.0 

50.0 

Jan.  15 

9.0 

36.0 

Jan.  18 

9.0 

34.0 

Jan.  25 

4.3; 

60.0 

Jan.   28 

Jan.  30 
Feb.     41 

5.7; 

52.0 

Feb.     2 

6.0 

60.0 

Feb.     5 

Feb.     7 

5.8 

30.0 

Feb.  11 

Feb.  13 

7.3 

68.0 

Feb.  14 

Feb.  16 

8.8 

60.0 

Feb.  20 

Feb.  22 

7.3 

64.0 

Feb.  23 

Feb.  25 

7.8 

40.0 

Mar.    1 

Mar.    S 

8.0 

28.0 

Mar.    4 

Mar.    6 

7.5 

27.0 

Mar.    9 

Mar.  11 

7.8 

47.0 

Mar.  12 

Mar.  14 

9.0 

56.0 

Mar.  19 

Mar.  24 

9.5 

48.0 

Mar.  27 

April  11 

11.4 

36.0 

April  14 

April  29 

13.0 

70.0 

April  30 

May     7 

13.9 

63.0 

110,000 
220,000 
450,000, 
860,000, 
220,000 
590,000 
380,000 
460,000 


2.7 
2.6 
2.8 


3.4 
2.8 
4.6 
3.9 
3.. 5 
3.2 
3.8 
3.0 
3.8 
3.2 
4.1 
4.3 
3.1 


3.7 
3.5 
3.3 
3.1 
3.6 
6.3 
6.3 
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REPORT   OF   THE 


TABLE  No.  4. 


i 

PARTS  PER  MILLION 

H 

Period 

Covered 

u 

01 

a 
g 

Susp'D  Solids 

NITROGEN  AS 

■s 

d 

1907-8 

« s 

3 

il 

, 

Organic 

1 

1 

§ 

5? 

a 
.S 

•u  a 

■      To 

From 

1 

T3 

9 

tson 

H 

I-; 

E 

H 

l-l 

CQ 

Eli 

i2 

z 

o 

m 

pj 

Settled  Effluent 

From  Sis 

-foot  Sprinkling  Filter  'A" 

TO  VA"  Stone. 

Aug.    1 

Aug.    2 

J 

1.5 

Aug.    3 

Aug.    4 
Aug.    6 

21.0 
9.0 

19.0 
7.0 

2.0 
2.0 

12.0 

isio 

1.5 

Aug.    6 

13.6 

2.8 

10.8 

830,000 

1.5 

Aug.    9 

Aug.  10 

9.4 

3.4 

6.t 

16.0 

15.0 

1.0 

7.0 

1.60 

15.0 

17.0 

300,000 

2.0 

Aug.  11 

Aug.  12 

2.0 

2.0 

O.C 

5.0 

5.0 

0.0 

8.0 

1.50 

15.0 

10.0 

200,000 

1.7 

Aug.  13 

Aug.  14 

4.0 

2.8 

1.2 

7.5 

7.6 

0.0 

7.5 

2.76 

15.0 

11.0 

240,000 

1.8 

Aug.  19 

Aug.  20,  20.6 

5.2 

4.4 

0.8 

14.0 

14.0 

0.0 

5.0 

2.70 

15.0 

14.0 

110,000, 

1.9 

Aug.  21 

Aug.  22'  21.6 

10.0 

5.6 

4.4 

4.5 

4.6 

0.0 

9.6 

3.25 

25.0 

12.0, 

130,000, 

1.8 

Aug.  83 

Aug.  24 

19.6 

9.2 

7.2 

2.0, 

8.0 

7.0 

1.0 

9.0 

1.80 

20.0 

12.0 

90,000 

2.3 

Aug.  27 

Aug.  28; 

20. 0 

14.4 

7.2 

7.2 

3.0 

2.0 

1.0 

11.0 

1.60 

15.0 

15.0 

200,000 

1.8 

Aug.  29 

Aug.  30 

20.!) 

6.8 

5.6 

1.2 

12.0 

8.6 

3.5 

8.6 

1.80 

16.0 

13.0 

180,000 

1.8 

Aug.  31 

Sept.    1 

2U.0 

8.4 

6.6 

2.8 

9.0 

7.0 

2.0 

11.0 

1.75 

16.0 

16. 0' 

2.6 

Sept.    4 

Sept.    5 '  22.5 

20.0 

16.0 

4.0      8.0 

7.0 

1.0 

11.0 

1.20 

10.0 

22.0 

2.8 

Sept.    6 

Sept.   7, 

20.6 

IS. 2 

12.4 

0.8     9.0 

7.0 

2.0 

11.0 

1.40 

10.0 

15.  o; 

3.1 

Sept.    8 

Sept.    9; 
Sept.  15| 
Sept.  17 

22.0 
22.6 

17.2 
13.6 
12.8 

12.4 
7.2 
8.4 

4.8i    7.0 
6.4|  10.0 
4.4'  10.0 

7.0 
10.0 
10.0 

0.0 
0.0 
0.0 

14.0 
14.0 
14.0 

1.10 
1.80 
0.70 

10.0 
8.0 
8.0 

19.0: 
13. 0' 
18.0 

3.1 

Sept.  14 

3.4 

Sept.  16 

—    j 

3.5 

from  September  20 
iO.Oi  14.0,  13. Oi . 

9.0,    o.oll  is.o! i- 

4.0i     O.Ol     9.0| L 


Filter  rested 
Oct.  221  Oct.  23,1  16.5  74.01 
Oct.    24    Oct.    25;  16.0|     9.0 

Oct.    26l  Oct.    27! F    4.0) 

Filter  rested  from  October  30  to  November 

Nov.  211  Nov.  22   14.0    34.01  18.01  13.0   13.0, 

Nov.  23    Nov.  24; '    26.0    SO.O      6.0,    7.0 

Nov.  25I  Nov.  26'i  12.6    20.01  I6.0I    4.0  10. ol I 

Filter  rested  from  November  29 


to  October  21,   inclusive. 

. 21.01  O.lOf    8.0   30.0  - 

. —  I  21.0   0.10     0.0   16.01 

. I  23.01  O.20I     2.0    12.0;.. 

,  and  November  16  to  20, 


I'     3.0 

i8o,ooo;i 

ii    4.3 

,  inclusive. 


I  17.0(  1.001 

'  12.0   0.90 

—  11. ol  1.20I 


B.OI  13.0 

10.0  10. Ol 

10. 01  13.0, 


to  December  2,   inclusive. 


1.0 
6.0 
2.0 
1.0 


19.0 
16.0 
15.0 
18.0 
12.0 
14.0 
13.0 


7.0 

1.0 

6.0 

1.0 

11.0 

1.0 

4.0 

1.0 

10.0 

1.0 

8.0 

1.0 

6.0 

1.0 

8.0 

1.0 

12.0 

0.0 

10.0 

2.0 

2.0,  12.0 
2.0  11.0 
6.0  14.0 
1.0    15.0 

4.0  16.0 

3.01  13.0 
1.0  14.0 
2.0,  14.0 
l.Oj  12.0 
0.0|  11.0 

13.0 
16.0 
10.0 
12.0 
11.0 
12.0 
15.0 
14.0 
15.0 
16.0 


0.40 

0.40 

0.20 

0.40 

0.00 

0.60 

0.20 

0.70 

O..TO 

1.30 

0.05 

0.10 

0.60 

0.10 

0.20 

O.i 

0.05 

0.40 

0.10 

0.10 

0.10 

0.20 

0.10 

0.30 

0.20 

0.10 

0.10 


10.0 

9.0 

16.0 

12.0 

10.0 

7.0 

7.0 

7.0 

8.0 

9.0 

8.0 

7.0 

10.0 

10.0 

12.0 

10.0 

8.0 

10.0 

8.0 

10.0 

10.0 

10.0 

16.0 

10.0 

12.0 

7.0 

10.0 


20.0 
18.0 
11.0 
15.0, 
19.0' 
16.0 
20.0 
15.0 
I6.0; 
20.0 
24.0, 
14.0 
21.0 
30.0 
26.0 
19.0, 
18.1 


2S.0 
19.0 
18.0 
20.0; 
18.0 
19.0, 
16.0, 
22.0 
28.0 


180,000 

140,000 
130,000, 

90,000,, 
160,000 

I 

90,000; 

iSyooo; 

180,000, 

110,000 

60,000 
90,000 
100,000 
200,000, 
100,009 
680,000 
260,000! 
120,000 

90,ooa 

90,000 
160,000l 

110,000: 

160,000 

120,000 

110,000 
120,000 
130,000 

2io,ood 

180,000 


2.3 
4.0 
4.0 

2.7 
2.6 
2.8 


3.4 
2.8 
4.6 
3.9 
3.6 
3.2 
3.8 
3.0 
3.8 
3.2 
4.1 
4.3 
3.1 
3.3 
3.3 
S.7 
3.5 
3.3 
3.1 
3^6 
6.3 
S.3 


SfiWERAGB    COMMISSION. 


127 


TABLE  No.  B. 


Period 

Covered 

1907-8 


To 


PARTS  PER  MILLION 


Susp'D  Solids 


NITROGEN  AS 


Organic 


d 

u 
V 

a 
a 

1 

O 

St 

n 


<D  d  flS 


Effluent  Prom  Nine-foot  Sprinkling  Filter  H"  to  lH"  Stone. 


Aug.  1 
Aug.  3 
Aug.  5 
Aug.  9 
Aug.  11 
Aug.  13 
Aug.  19 
Aug.  a 
Aug.  33 
Aug.  27 
Aug.  29 
Aug.  31 
Sept.  i 
Sept.  6 
Sept.  8 
Sept.  14 
Sept.  16 


Aug.  2 -. 
Aug.  4 - 
Aug.  6;l  . 
Aug.  IttL. 
Aug.  12 
Aug.  14 
Aug.  20 
Aug.  22 
Aug.  24 
Aug.  28 
Aug.  30: 


Sept, 
Sept, 
Sept, 
Sept. 
Sept. 
Sept. 


21.0 
21.5 
19.5 
20.0 
20.0 
20.0 
23.5 
20.5 
21.0 

"22T0 


65.0 

4.0 

4.6 

11.6 

16.8 

45.6 

6.4 

17.6 

14.0 

14.4 

7,2 

8.0 

40.0 

10.4 

33.6 

31.6 

2S.0 


30.1,'  35.0 
4,0  0,0 
0,0'  4,6 
3.8,  7,81 
8,8     8,0' 

12,0:  33,5'i 
5,2,    l,2i 


9,61 
13,6! 

8,8; 

4,0' 

7.2: 
30,0 

9,6; 

19, 2i 
12,0: 


8,0, 

0.4j 

5.6:; 

3,2 
0.8 
10.0 
0.8 
14.4 
19.6 


Oct. 
Oct. 
Oct. 


Oct. 
Oct. 
Oct. 


10,8'  11,2 
Filter  rested  from  September  20 

23|  14.5;    94.0I  52.01  42. Oi  15.01 1. 

26    15.0 '  12.0 L 

271' i     5.0I    3.0!     2.0  13.0t I. 


7.5 

3.5 

4.0 

13.0 

O.BO 

R.n 

26.0 

19.0 

7.0 

9.5 

0.80 

fi.O 

7.5 

6.5 

1.0 

8.5 

1.60 

s.o 

2.5 

0,5 

2.0 

4.6 

I.IS 

16.0 

13.0 

12.0 

1.0 

S.5 

1.00 

1B.0 

6.5 

5.5 

1.0 

6.S 

2.00 

16.0 

9.0 

9.0 

0.0 

5.0 

1.60 

15.0 

4.6 

4.5 

0.0 

6.5 

2.25 

20.0 

13.0 

12.0 

1.0 

3.5 

1.00 

20.0 

4.5 

4.6 

0.0 

4.6 

1.10 

20.0 

9.0 

9.0 

0.0 

4.0 

1.20 

15.0 

9.0 

6.0 

3.0 

6.0 

1.10 

15.0 

7.0 

6.0 

1.0 

7.0 

1.20 

20.0 

9.0 

8.0 

1.0 

7.0 

1.20 

15.0 

7.0 

6.0 

1.0 

13.0 

1.00 

10.0 

11,0 

11.0 

0.0 

9.5 

1.90 

16.0 

9.0 

9.0 

0.0 

11.0 

0.90 

10.0 

13,0 
7,0 

13.0; 

14.0 
6.0 

12.0, 

11. q 

18.0 

g.o, 

10.0, 
10.0 
13.0, 

17.0, 
11.0 
16.0- 
11,0. 
13,0- 

to  October  21,  inclusive. 
,..|  18.01  1.601    6.0   24.q|- 


220,000 
250,000 
190,000 
120,000 
90,000 
110,000, 
130,000 
160,000 
120,000 


..'  20.0   0.10     1.0    12.0 

,_|  a.ol  0.60I  4.01  lo.oll- 

Pilter  rested  from  October  30  to  November  6,  and  November  16  to  2( 

13.01 I  16.01  1.301  15.0]  14.0,1 

6.0 11.0   0.60   15.0    13.0 

ll.Ol- I     9.5I  O.6OI  15.01  I3.0II 

to  December  2,  inclusive. 


Nov.  21|  Nov.  22,1  13.0 

Nov.  23  Nov.  21 I 

Nov.  86l  Nov.  2el  12.0 


76.01 
70.0 
S4.0l 


36.0,  40, 
36.0  34 
34.0   20 


1 
.0! 


1.5 

1.5 
1.5 
2.0 
1.7 
1.8 
1.9 
1.8 
2.3 
1,6 
1.8 
2.6 
2.8 
3,1 
3.1 
3.4 


1]     3.0 

190,000  

II     4.3 

,  inclusive. 
180,000j|     2.3 

60,000 

90,000!l 


4.0 
4.0 


Filter  rested  from  November 


Dec. 

3 

Dec. 

5 

Dec. 

7 

Deo. 

20 

Dec. 

22 

Den. 

26 

Dec. 

28 

Jan. 

7 

Jan. 

10 

Jan. 

15 

Jan. 

18 

Jan. 

25 

Jan. 

28 

Feb. 

2 

Feb. 

6 

Feb. 

n 

Feb. 

14 

Feb. 

20 

Feb. 

23 

Mar. 

1 

Mar. 

4 

Mar. 

9 

Mar. 

12 

Mar. 

19 

Mar. 

27 

April  14 

April  80 

Dec.  4 
Dec.  6 
Dec.  8 
Dec.  21| 
Dec.  23; 
Dec.  27^ 
Dec.  29 
Jan .  9! 
Jan.  12 
Jan.  17i 
Jan.  20 
Jan.  27 
Jan.  30 
Feb.  41 
Feb.  7 
Feb.  13 
Feb.  16 
Feb.  22 
Feb.  26 
Mar.  3 
Mar.  6 
Mar.  U 
Mar.  14 
Mar.  24 
April  11 
April  29 
May     7! 


9.0 

110.0 

8.5 

100.0 

98.0 

9.0 

26.0 

65.0 

10.6 

32.0 

11.0 

33.0 

7.7 

47.0 

8.0 

63.0 

9.0 

58.0 

9.0 

61.0 

4.0 

80.0 

6.5 

58.0 

5.5 

43.0 

5.6 

43,0 

7.0  44.0 
8.5  28.0 
7.0  44.0 
7.5  30,0 
8.0'  17.0 
7,5  30.01 
8.3  36. Oi 
9.2  40.0 
68.0 
43,0 
56,0 
'47.0 


9.7 
11.5 
13.1 
13,6 


62.0 
48.0 
48.0 
14.U 
32.0 
19.0 
19.0 
28.0 
42.0 
46.0 
40.0 
62.0 
39.0 
31.0 
32.0 
26.0 
22.0 
32.0 
22.0, 
10.6 
23.0 
22.0, 
34.0 
41.0 
27.0 
33.0 
34.0 


48.01 
62.0 
60.0| 
IZ.O, 
83.0 
13.0, 
14.0, 
18.0 
11.0 
12.0 
21.0 
28.0 
19.0 
12.0 
11.0 
18.0 
6.0, 
12,0 
8.0 
6.6 
7.0 
14.0 
6.0 
17.0 
16.0 
23,0 
13,0, 


11.0 

17.0 

11.0 

12.0 

9.6 

8.0 

13.0 

13.0 

8.0 

11.0 

8.0 

9.0 

8.0 

6.6 

7.0 

12.0 

11.0 

10.0! 

9.0 

10.0 

6.5 

15.0 

8.0 

8.5 

9.0 

6.01 

10.0 








io.o 

2.0 

7.6 

2.0 

7.0 

1.0 

12.0 

1.0 

6.5 

6.5 

4.0 

4.0 

7.0 

4.0 

6.0 

2.0 

4.0 

5.0 

6.0 

3.0 

4.5 

1.0 

5.0 

2.0 

9.6 

2.5 

9.0 

8.0 

9.0 

1.0 

6,0 

3.0 

7.0 

3.0 

4.5 

2.0 

8.0 

7.0 

7.0 

1.0 

7.5 

1.0 

8.0 

1.0 

6.0 

0.0 

7.0 

3.0 

18.0 
13.0 
11.0 
11.0 
8.6 
12.0 
10.0 
8.5 
9.0 
9.0 
13.0 
11.0 
9.0 
8.6 
12.0 
7.5 
10.0 
6.0 
11.0 
8.0 
6.5 
7.0 
7.0 
8.5 
9.0 
16.0 
10.0 


0.90 
0.60 
0.60 
0.40 
0.40| 
O.60I 
0.20; 
0.60 
O.6O1 
1,30' 
0.051 
0.40 
0.70 
0.20 
0.20 
0.30 
0.05 
0.10 
0.10 
0.05 
0.05 
0.20 
0.30 
0.40 
0.05 
0.10 
0.10 


20.0  21.0 
20.0'  21.0 
20.0  12.0 
14.0  14,0 
12. 0|  13.0 
16. 0|  13.0 
16.0,  12.0 


10.0 
10.0, 
12.0 
12.0 
12.0 
16.0 
16.0 
18.0 
12.0 
10.0 
12.0 
12.0 
16.0 
12.0 
15.0 
26.0 
20.0 
22.0 
18.0 
20.0 


11.0 
10.0 
16.0 
22.0 
15.0 
16.0 
23.0 
21.0 
16.0 
20.0 
16.0 
18.0 
14.0 
16.0 
17.0 
17.0 
18.0 
17.0 
20.0 
2S.0 


150,000 
140,00d 

100,000 

240,009 
120,000 
260,000 

i90,ooq 
loo.ooq 

230,000 
70,00^ 

120,00a 

130,000 

70,000 

80,000 
80,000 
90,000 
130,000 
200,000 
140,00« 
170,000 
160,000 
200,000 


2.7 
2.6 
2.8 


3.4 
2.8 
4.6 
3.9 
3.5 
3.2 
3.8 
8.0 
S.8 
3.2 
4.7 
4.3 
3.7 
3.3 
3.3 
3.7 
3.6 
3.3 
3.1 
3.6 
5.3 
5.3 
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REPORT   OF   THE 


TABLE  No.  6. 


... 

1 

g 

n 

PARTS  PER  MILLION 

u 
u 

P 

Covered 

Susp'D  Solids 

NITROGEN  AS 

I 

1907-8 

3 

ji 

1 

Organic 

1 

1 
■c 

1 

To 

From 

1 

7" 

1 

o 

Settled  Effluent  From  Nine-foot  Sprinkling  Filter  M"  to  1%"  Stone. 


Aug.  1 
Aug.  3 
Aug.  S 
Aug.  9 
Aug.  11 
Aug.  13 
Aug.  19 
Aug.  21 
Aug.  23 
Aug.  27 
Aug.  29 
Aug.  31 
Sept.  4 
Sept.  6 
Sept.  8 
Sept.  14 
Sept.  16 


Aug.  a 
Aug.  4 
Aug.  6 
Aug.  10, 
Aug.  12 
Aug.  14 
Aug.  20l 
Aug.  22 
Aug.  241 
Aug.  28j 
Aug.  30 
Sept.  1 
Sept.  6|j 
Sept.  711 
Sept.  9 
Sept.  15|I 
Sept.  17il 


52.0 


21.0 
21.5 
19.5 
20.0| 
20.0 
20.0 
22.5 
20.5 
21.0 


22.0 


8.0 
14.0 
33.2 
8.4 
3.6 
8.0 
7.6 
8.0 
9.2 
7.6 
15.0 
10.4 
21. 
24.4 
16.4 


21.0 

31.0 

3.5 
16.0 
7.6 

3.6 

16.0 
7.5 

0.0 
0.0 
0.0 

13.0 
9.6 

11.0 

6.0 

16.0 

0.4 

7.6 

260.000 

2.8 

11.2 

17.0 

16.0 

1.0 

4.0 

1.25 

15.0 

17. C 

420,000 

U.6 

l.t 

13.0 

12.0 

1.0 

9.5 

1.00 

15.0 

9.C 

140,000 

6.6 

2.£ 

4.6 

4.5 

0.0 

6.6 

2.00 

20.0 

11. C 

160,000 

3.2 

0.^ 

8.6 

8.6 

0.0 

5.6 

1.66 

20.0 

13. C 

100,000 

4.0 

4.C 

7.0 

6.0 

1.0 

4.0 

3.00 

20.0 

10.0 
10. ff 

100,000 

7.6 

O.Oi 
8.2 
4.0 

12.0 

12.0 

0.0 

4.0 

1.10 

26.0 

70,000 

4.8 

7.0 

5.0 

2.0 

5.0 

1.20 

25.0 

11. c 

60,000 

5.2 

12.0 

8.6 

3.6 

4.6 

1.30 

20.0 

13.(1 

80,000 

6.0 
13.0 
10.0 
16.8 

1.6, 
2.0 

0.4; 
4.8 

7.0 

6.0 

10.0 

9  0 

5.0 
5.0 
9.0 
9  0 

2.0 
1.0 
1.0 
0  0 

7.0 

7.0 

9.0 

13.0 

1.36 
1.60 
1.50 
0  80 

16.0 
20.0 
15.0 

15  0 

13.0] 
17.0 
11.0 

17  n 

"""::::i 

8.8 

8,8 

15.6 
7,6! 

8.0 
9  0 

8.0 

«  0 

0.0 
1  0 

11.0 
12.0 

1.80 
0  70 

16.0 
10  0 

11.0 

15  0 

1 

Oct. 
Oct. 
Oct. 


Filter  rested  from  September  20 

Oct.    23||  14.6i[  74.01  60.01  24.0;|  14.01 1. 

Oct.    26    16.0 13.0 L 

Oct.    27!) 11     4.0i     3.0!     l.Oll  11. Ol 1. 


to  October  21,   inclusive. 

. I  19.01  1.801    3.0|  26.0;| 11     3, 

.—    20.0   0.10     1.0   12.0     160,0001-— 

. I  23. ol  O.30I     4.0I  10. oil il     4, 

Filter  rested  Irom  October  30  to  November  6,   and  November  16  to  20,  inclusive. 

r  16.01  1.001  16.01  12.0(1    190,00011     2. 

11.0   0.60   16.0     9.0       40,000       4. 

I  10. 0|  O.40I  15. ol  14.0l]      60,00ffl|     4. 

to  December  2,  inclusive. 


Nov.  211  Nov.  221  13.0]  62.0'  24.01  28.0;i  11.01 I 

Nov.  23   Nov.  24, 38.0   24. Ol  14.0.     6.0 

Nov.  261  Nov.  26il  I2.0I  32. 0|  20.01  12.0||  11. Ol I 

Filter  rested  from  November  29 


Dec. 

3 

Dec. 

6 

Dec. 

7 

Dec. 

20 

Dec. 

22 

Dec. 

26 

Dec. 

28 

Jan. 

7 

Jan. 

10 

Jan. 

16 

Jan. 

18 

Jan. 

26 

Jan. 

28 

Feb. 

2 

Feb. 

6 

Feb. 

11 

Feb. 

14 

Feb. 

20 

Feb. 

83 

Mar. 

1 

Mar. 

4 

Mar. 

9 

Mar. 

12 

Mar. 

19 

Mar. 

27 

April  14 

April  30 

Dec. 

4 

9.0' 

Dec. 

6 

8.5, 

Dec. 

8 

1 

Dec. 

21 

9.0: 

Dec. 

23 

Dee. 

27 

10.6' 

Dec. 

29 

11.01 

Jan. 

7.7 

Jan. 

12 

8.0 

Jan. 

17 

9.0 

Jan. 

2C 

9.0 

Jan. 

27 

4.0 

Jan. 

3C 

5.6 

Feb. 

4 

5.6 

Feb. 

7 

6.5 

Feb. 

IS 

7.0 

Feb. 

16 

8.6 

Feb. 

22 

7.7 

Feb. 

25 

7.6 

Mar. 

f. 

8.0 

Mar. 

6 

7.5 

Mar. 

11 

8.3 

Mar. 

14 

9.2 

Mar. 

24 

9.7 

Apri 

11 

11.6 

April  29 

13.1 

May 

' 

13.6 

54.0 

40. 0 
40.0 
16.0 
40,0 
20.0 

24. 01 
32.0 
43.0 
27.0 
48.0 
42.0 
40.0 
46.0 
22.0 
40.0 
22.0 
19.0 
30.0 
24.0 
22.5 
33.6 
27.6 
28.0 
20.0 
42.0 
30.0 


Si. a 

20.0 

16.0 

24.0 

20.0 

20.0 

8.0 

8.0 

]8.0 

22.0 

16.0 

4.0, 

14.0 

10.0 

21.0 

11.0 

30.0 

13.0 

26.0 

1.0] 

30.0 

18.0 

30.0 

12. ol 

28.0 

12. C 

.'i4.0 

12. C 

16.0 

6.( 

26.0 

14. C 

20.0 

2.0 

14.0 

5.0 

22.0 

8.0 

16.6 

7.6' 

18.6 

4.0 

20.6 

13.0, 

22.0 

6.6 

20.0 

8.0' 

n.o 

9.0 

22.0 

20. d 

24.0 

6.d 

8  0 

12  0 

9  fl 

12.0 

11.0 

1.0 

7.5 

1.6 

6.0 

9.0 

8.0 

1.0 

12.0 

10.0 

2.0 

12.0 

6.0 

6.0 

7.0 

6.0 

2.0 

6.0 

2.0 

4.0 

7.0 

6.0 

1.0 

7.0 

4.0 

3.0 

7.0 

5.0 

2.0 

6.0 

4.0 

2.0 

8.0 

7.0 

1.0 

12.0 

8.5 

3.6 

10.0 

7.0 

s.o 

7.0 

6.0 

1.0 

7.0 

6.0 

2.0 

8.0 

7.0 

1.0 

5.5 

4.6 

1.0 

10.0 

8.0 

2.0 

7.5 

6.6 

1.0 

7.5 

6.6 

1.0 

9.0 

8.0 

1.0 

11.0 

9.0 

2.0 

10.0 

8.0 

2.0 

18.0 

0.40 

26.0 

13.0 

0.60 

15.0 

12.0 

0.70 

20.0 

11.0 

0.40 

18.0 

8.6 

0.40 

15.0 

12.0 

0.60 

12.0 

11.0 

0.20 

15.0 

9.0 

0.40 

10.0 

10.0 

o.m 

10.0 

11.0 

1.10 

12.0 

13.0 

0.05 

12.0 

11.0 

0.30 

12.0 

9.0 

0.60 

15.0 

10.0 

0.10 

16.0 

11.0 

0.20 

18.0 

7.6 

0.30 

12.0 

11.0 

0.06 

10.0 

8.0 

0.10 

12.0 

11.0 

0.10 

16.0 

8.0 

0.05 

16.0 

B.6 

0.06 

12.0 

7.0 

0.20 

18.0 

7.6 

0.20 

26.0 

8.5 

0.30 

20.0 

9.0 

0.10 

22.0 

11.0 

0.20 

18.0 

10.0 

0.10 

20.0 

23.0' 
13.0 
10:0 
12.  ol 
12.0] 
15.0, 
14.0] 
11.0, 
11.0 
16.0 
21.0 
11.0 
15.0 
16.0] 
21.0] 
16. q 
18.0 
16.0 
19.0 
18.0 
15.d 
17. d 
16.0] 
14.0] 
15.0 
10.0 
21.0 


90,000 
130,000 


60,000 

"90^000 

130,000 

90,000] 

10,000 

70,000 

90,000 

100,00a 

100.000 

300,000 

50,000 

110,000 

100,000 

70,00d 

20,000 

100,000 

60,000 

90,ood 

90,000 
180,000 
120,000 
140,000 
160,000 


2.7 
2.6 
2.8 


3.4 
8.8 
4.6 
3.9 
3.5 
3.2 
3.8 
3.0 
3.8 
3.2 
4.7 
4.3 
3.7 
3.3 
3.3 
3.7 


3.1 
3.6 
5.3 
6.3 
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TABLE  No.  7. 


Period 

COVEBED 

1907-8 


From 


To 


PARTS  PER  MILLION 

d 

Susp'D  Solids 

NITROGEN  AS 

•s 

E 

-! 

3 

Organic 

1 

§ 

-. 

§1 

-a 

3 

P 

S 

1 

1 

1 

^ 

hj 

Ui 

H 

" 

to 

i« 

2 

° 

M 

i§ 

IS 

Eg 

I<3l 


Efpulbnt  From  Twelve-foot  Sprinkling  Filter  H"  to  15^"  Stone. 


Aug. 
AUB. 
Ang.  6 
Aug. 
Ang.  11 
Aug.  IS 
Aug.  19 
Aug. 
Aug. 
Aug.  S! 
Aug.  29 
Aug.  SI 
Sept.  4 
Sept. 
Sept. 
Sept. U 
Sept.  16 


Aug, 
Aug.    M 

Aug.  a 

Aug.  10 

Aug.  12 
Aug.  14 
Aug 

22 

24 


Aug. 

Aug. 

Aug. 

Aug. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept.  IS; 

Sept.  17i 


20.5 
21.0 
19.5 
20.0 
20.0 
20.0 
22.61 
20.6| 
21.0 


46.0 

18.0 

28.0 

4.0 

4.0 

0.0 

10.0 

0.90 

6.0 

6.0 

10.0 

10.0 

O.C 

17.0 

16.0 

2.0 

10.0 

1.40 

6.0 

7.0 

1.5 

0.6 

l.C 

8.6 

7.6 

1.0 

6.6 

1.80 

10.0 

18. C 

251. OOC 

9.6 

3.0 

6.« 

15.0 

15.0 

0.0 

3.0 

1.00 

16.0 

ll-O* 
7.0 
8.0 

11.0 

S1(,.W 

7.6 

6.8 

O.S 

9.0 

8.0 

1.0 

7.0 

1.75 

15.0 

160, OOC 

10.0 

3.2 

6.f 

6.6 

6.6 

0.0 

S.6 

1.75 

20.0 

130.00C 

,<i.2 

2.8 

0.4 

15.0 

16.0 

0.0 

3.6 

1..W 

20.0 

eo.ooc 

9.2 

4.4 

4.£ 

2.6 

2.5 

0.0 

4.6 

2.25 

30.0 

lO.C 

70,OOC 

8.4 

6.8 

i.e 

10.0 

9.0 

1.0 

8.0 

1.20 

25.0 

O.C 

90,000 

7.6 

6.6 

2.0 

7.0 

6.0 

1.0 

3.0 

1.00 

80.0 

lO.C 

200,000 

4.0 

2.8 

1.2 

13.0 

11.0 

2.0 

2.0 

0.80 

20.0 

9.t 

80,000 

10.8 

7.6 

3.2 

8.6 

6.6 

2.0 

3.6 

0.90 

17.0 

12. t 

3S.0 

20.0 

13. C 

6.0 

6.0 

0.0 

4.0 

1.40 

20.0 

14. t 



11.2 

8.0 

3.2 

6.6 

5.5 

1.0 

6.5 

1.20 

20.0 

12.1 

28.4 

lfi.8 

B.e 

9.6 

9.5 

0.0 

8.6 

1.10 

20.0 

12. t 



39.8 
11.6 

9.2 
6.8 

29.6 
4.8 

11.0 
12.0 

11.0 
11.0 

0.0 
1.0 

7.0 
7.5 

1.80 
0.80 

15.0 

13.01 

Oct. 
Oct. 
Oct. 


221  Oct. 
24  Oct. 
26l  Oct. 


OTlter  rested  from  September  I 

23    14.6;106.6f  66.0)  50.0||  13.01 

25'1  14. 5i!  16.0   10.0     6.0     9.0 

27! !!     5.0i     4.0I    l.oil    8.0I 


to  October  21 

I  IS.OI  1.60( 

21.0   0.60 

I  21.01  O.80I    9.0)    8.O1I 


1.6 
1.5 
1.5 
2.0 
1.7 
1.8 
1.9 
1.8 
2.3 
1.6 
1.8 
2.6 
2.8 
3.1 
3.1 
8.4 
3.6 
inclusive. 

0.0)  24.01) ))     8.0 

1.0     O.ffl     170,000 

-''  —       4.3 


Filter  rested  from  October  30  to  November  6,  and  November  16  to  20,  inclusive. 


Nov.  21)  Nov.  22))  13.0)|106.0)  42.0)  64.0||  14.0) 

Nov.  23    Nov.  m 76.0   34.0    42.0     7.0 

Nov.  251  Nov.  26ll  I2.0II  46.0|  20.01  26.oll  I2.0I 


I  14.01  1.20i 

10.0   0., 

I    7.6|  0.60 


Filter  rested  from  November  29  to  December  2 


Dec.  3 
Dec.  5 
Dec.  7 
Dee.  20 
Dec.  22 
Dec.  26 
Dec.  28 
Jan.  7 
Jan.  10 
Jan.  15 
Jan.  18 
Jan.  26 
Jan.  28 
Feb.  2 
Feb.  5 
Feb.  11 
Feb.  14 
Feb.  20 
Feb.  23 
Mar.  1 
Mar.  4 
Mar.  9 
Mar.  12 
Mar.  19 
Mar.  27 
April  14 
April  30 
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102.0 

52.0 

60.0) 

82.0 

.32.0 

5O.0 

88.0 

.36.0 

62.0 

27.0 

14.0 

13.0 

75.0 

37.0 

38.0 

.33.0 

19.0 

14.0 

34.0 

20.0 

14.C 

46.(1 

26.0 

19.  C 

.W.O 

.36.0 

22.C 

61.0 

4«.0 

16.0 

68.0 

40.0 

28.0 

43.0 

26.0 

17.0 

60.0 

.38.0 

22.0 

40.0 

26.0 

14.0 

34.0 

24.0 

10.0 

88.0 

22.0 

16.0 

86.0 

18.0 

18.0 

44,(1 

88.0 

6.0 

.34.0 

20.0 

14,0 

29.0 

23.0 

6.0 

31.0 

26.0 

6.0 

fvt.O 

27.0 

27.0 

66.0 

35.0 

20.0 

97.0 

46.0 

61.0 

33.0 

22.0 

U.C 

51.0 

34.0 

17.C 

49.0 

32.0 

17.0 

14.0 

13.0 

10  0 

10.0 

9.0 

1.0 

6.0 

4.0 

2.0 

10.0 

9.0 

1.0 

8.6 

7.5 

1.0 

8.6 

5.5 

3.0 

6.5 

4.6 

2.0 

8.5 

7.6 

1.0 

11.0 

6.0 

6.0 

7.6 

6.5 

1.0 

7.6 

6.5 

1.0 

6.6 

5.5 

0.0 

S.O 

7.0 

1.0 

8.6 

8.6 

0.0 

9.0 

7.0 

2.0 

0.5 

6.5 

3.0 

7.0 

6.0 

1.0 

9.0 

8.0 

1.0 

6.0 

6.0 

0.0 

9.5 

8.6 

1.0 

10.0 

7.0 

3.0 

10.0 

8.0 

2.0 

9.6 

8.6 

1.0 

n.o 

9.6 

1.5 

9.6 

8.6 

1.0 

IB.O 

0.40 

16.0 

11.0 

0.60 

20.0 

10.0 

0.80 

20.0 

8.0 

0.40 

22.0 

7.0 

0.80 

12.0 

9.0 

0.60 

25.0 

8.5 

0.40 

38.0 

8.6 

0.60 

16.0 

7.6 

0..30 

12.0 

6.6 

1.20 

16.0 

8.0 

0.10 

20.0 

8.5 

0.10 

15.0 

6.6 

0.60 

20.0 

7.6 

0.20 

15.0 

7.0 

0.20 

20.0 

6.5 

0.20 

15.0 

6.0 

0.00 

15.0 

5.6 

0.10 

20.0 

8.0 

0.05 

18.0 

6.0 

0.10 

18.0 

6.0 

0.10 

15.0 

5.5 

0.40 

20.0 

5.0 

O.30 

20.0 

7.0 

O.60 

20.0 

6.6 

0.06 

22.0 

8.6 

0.10 

20.0 

6.6 

0.10 

20.0 

23.0 
16.0 
13.0 
14.0 
12.a 
11.0 
ll.ffl 
15.0 
12.0| 
16.0 
19.0 
14.0 
15.0 
20.0 
19.0 
14.0 
11.0 
16.0 
17.0 
14.0 
13.0 
18.0 
16.0 
19.0 
16.0 
21.0 
22.0 


70,000 


210,000 

160,000 

110,000 

40,000 

110,000 

lOO.OWJ 

150,000 

110,000 

170,00(K 

50,000 

100,000 

50,000 

30,000 

100,000 

80,000 

60,000 

90,000 

60,000 

170,000 

110,000 

130,000 

170,000 


3.4 
2.8 
4.6 
3.9 
3.6 
3.2 
3.8 
3.0 
8.8 

3;2 

4.1 
4.3 
3.1 
3.3 
3.3 
8.7 
3.6 
8.3 
3.1 
3.6 
6.3 
6.3 
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REPORT  OF  THE 


TABLE  No.  8. 


z 

s 

fa 

PARTS   PER  MILLION 

1 

§1 

Covered 

Snsp'D  Solids 

NITROGEN  AS 

1 

1907-8 

I 

il 
1^ 

1 

Organic 

l< 

1 

s 

1 

Is 

To 

From 

1 

J3 
1 
S 

S 
^ 

Settled  Effluent  From  Twelve-foot  Sprinkling  Filter  %"  to  1^"  Stone. 


Aug.    1 
Aug.    3 

Aug. 
Aug. 

Jl 

30.0 

16.0 

14.0 

9.0 

5.0 

4.0 

11.0 

9.0 

1.0 

4L.:.. 

10.0 

10.0 

0.0 

13.0 

9.0 

4.0 

11.0 

6.0 

1.0 

Aug.    5 

Aug. 

6 

2.8 

1.6 

1.2 

6.6 

5.5 

1.0 



14.0 

2«,000 

1.5 

Aug.    9 

Aug. 

10 

13.4 

3.6 

9.8 

13.0 

11.0 

2.0 

"I'.O 

1.10 

16.0 

12.0 

210,000 

3.0 

Aug.  11 

Aug. 

12 

7.2 

6.0 

1.2 

12.0 

8.0 

4.0 

7.5 

0.88 

15.0 

6.0 

170,000 

"  1.7 

Aug.  13 

Aug. 

14 

6.0 

4.8 

1.2 

6.0 

6.0 

0.0 

4.0 

1.76 

15.0 

8.0 

90,000 

1.8 

Aug.  19 

Aug. 

20 ,  20.5 

4.8 

3.2 

1.6 

15.0 

14.0 

1.0 

4.5 

1.50 

20.0 

10.0 

60,000 

1.9 

Aug.  ai 

Aug. 

22    21.0 

8.8 

4.0 

4.8 

8.0 

4.0 

4.0 

4.0 

2.60 

20.0 

14.0 

80,000 

1.8 

Aug.  S3 

Aug. 

24    19.5 

4.4 

4.4 

0.0 

12.0 

11.0 

1.0 

4.0 

1.20 

25.0 

10.0 

100,000 

2.3 

Aug.  27 

Aug. 

28    20.0 

6.0 

5.2 

0.8 

8.0 

8.0 

0.0 

3.0 

1.20 

30.0 

9.0 

130,000 

1.6 

Aug.  29 

Aug. 

SO,   20.0 

2.8 

2.0 

0.8 

11.0 

8.5 

2.6 

2.5 

1.00 

20.0 

10.0 

40,000 

1.8 

Aug.  31 

Sept 

li  20.0 

7.6 

6.4 

1.2 

7.6 

6.6 

2.0 

3.6 

1.15 

18.0 

13.0 

2.6 

Sept.    4 
Sept.    6 

Sept 
Sept 

6',\  22.5 

8.0 

6.4 

1.6 

6.5 

6.5 

1.0 

3.6 

1.60 

15.0 

14.0 

2.8 

7'|  20.6 

8.0 

7.6 

0.4 

14.0 

8.0 

6.0 

4.0 

1.30 

20. 0 

10.0 

3.1 

Sept.    8 
Sept.  14 

Sept 
Sept 

9    21.0 

20  8 

17  6 

3.2 

13.0 

12.0 

1.0 

10.0 

1.10 

20.0 

15.0 

3.1 

15 1 

20.0 

9.6 

10.4 

9.0 

9.0 

0.0 

7.0 

2.10 

20.0 

10.0 

IIIIIIIII 

3.4 

Sept.  16 

Sept 

17)  21.5 

14.4 

7.6 

6.8 

11.0 

10.0 

1.0 

9.0 

0.70 

15.0 

12.0 

3.5 

Filter  rested  fro 

m  Se 

pteml 

jer  2 

)  to 

October  21,   inclusive 

Oct.   22 

Oct. 

23]  14.S|   74.0   44.0 

30.0 

"s.o 

13.0 



18.0   1.80  10.0 

25.0 

3.0 

Oct.    24 

Oct. 

26   14.5| 

9.0 





a.O   0.40     1.0 

11.0 

10. 0* 

"160^000 

Oct.    26 

Oct. 

271 1     6.0     3.0 

10.0 



21.0   0.80     8.0 

_ 

"I'.i" 

Filt 

er  rested  from  October  i 

!0  to 

Nove 

mber 

6,  a 

nd  November  1 

3  to  20,  inclusive. 

Nov.  21 

Nov. 

221  IS.tt   38.0   14.0 

24.0 

14.0 

14.0   1.20   15.0 

12.0 

170,0001 
80,000 
60,000 

2.3 

Nov.  23 

Nov. 

24 66.0   30.0 

26.0 

18.0 

m  No 

6.0 

10.0  0.60  20.0 

9.0 

4.0 

Nov.  25 

Nov. 

26!  12.0,   40.0    22.0 
Filter  rested  fro 

9.5 

veml) 

7.6   1.00   20.0 
December  2,  inc 

12.0 
usive 

4.0 

er  29 

to  I 

Dee.     3 

Dee. 

4 

9.0 

64.0 

34.0 

20.0 

10.0 



16.0 

0.60 

25.0 

19.01 

90,000 

3.7 

Dec.     5 

Dec. 

6 

8.5 

46.0 

18.0 

28.0 

11.0 





11.0 

0.60 

20.0 

13.0 

11.0 
13.0 

100,000 

3.6 

Dec.     7 

Dec. 
Dec. 

8 
21 

9.0 

44.0 
18.0 

16.0 
9.0 

28.0 
9.0 

10.0 
14.0 

9.0 
8.0 

0.70 
0.40 

30.0 
22.0 

2.8 

Dec.    20 

"iiTo 

'Y.o 

lo'.ooo 

600 

Dec.    22 

Dec. 

23 

38.0 

15.0 

23.0 

9.0 

7.0 

2.0 

7.0 

0.80 

16.0 

ll.Ol 
16.0 
13.0 

Dec.    26 

Dec. 

27 

10.0 

19.0 

12.0 

7.0 

10.0 

9.0 

1.0 

9.0 

0.60 

20.0 

"s.i" 

Dec.    28 

Dec. 

29 

10.8 

20.0 

15.0 

6.0 

8.0 

6.0 

2.0 

8.0 

0.20 

20.0 

250 
3,000 

600 
2,000 

2.8 

Jan.     7 

Jan. 

9 

7.7 

30.0 

21.0 

9.0 

9.0 

6.0 

3.0 

8.0 

0.60 

12.0 

13.0 

4.S 

Jan.  10 

Jan. 

12 

7.0 

40.0 

24.0 

16.0 

7.0 

6.0 

1.0 

7.0 

0.40 

12.0 

11.0 

3.9 

Jan.  1£ 

Jan. 

17 

8.6 

36.0 

31.0 

6.0 

8.6 

6.6 

2.0 

6.6 

1.40 

16.0 

17.0 

3.5 

Jan.  18 

Jan. 

20 

9.0 

60.0 

26.0 

24.0 

12.0 

6.5 

6.5 

7.6 

0.05 

18.0 

20.0 

2,000 

3.2 

Jan.  25 

Jan. 

27 

4.2 

42.0 

30.0 

12.0 

7.6 

6.6 

2.0 

8.6 

0.10 

15.0 

11.0 

2,000 

8.8 

Jan.  28 

Jan. 

30 

7.0 

32.0 

24.0 

8.0 

7.5 

6.5 

1.0 

5.6 

0.40 

20.0 

14.0 

2,000 
6.000 

S.O 

Feb.     2 

Feb. 

4 

6.6 

30.0 

21.0 

9.0 

4.6 

3.5 

1.0 

8.6 

0.20 

15.0 

22.0, 
22.6 

3.8 

Feb.     6 

Feb. 

7 

5.3 

17.0 

12.0 

5.0 

6.6 

6.6 

1.0 

7.6 

0.10 

20.0 

1,100 

3.3 

Feb.  11 

Feb. 

13 

7.0 

34.0 

22.0 

12.0 

9.5 

8.6 

1.0 

5.6 

0.20 

15.0 

15.6. 

4.1 

Feb.  14 

Feb. 

16 

8.6 

22.0 

14.0 

8.0 

7.5 

6.6 

1.0 

5.5 

0.00 

15.0 

ll.(^ 

lo'.m, 

4.3 

Feb.  20 

Feb. 

22 

7.0 

20.0 

14.0 

6.0 

6.0 

6.0 

1.0 

6.0 

0.10 

20.0 

16.0 

3,000 

S.l 

Feb.  23 

Feb. 

26 

7.8 

28.0 

18.0 

10.0 

7.0 

6.0 

1.0 

8.0 

0.10 

18.0 

17.0 

206 

3.3 

Mar.    1 

Mar. 

3 

7.8 

19.0 

14.0 

6.0 

9.0 

8.0 

1.0 

5.0 

0.06 

20.0 

13.0 

880 

3.3 

Mar.    4 

Mar. 

6 

7.6 

23.5 

16.5 

7.0 

6.0 

6.0 

0.0 

6.0 

0.10 

15.0 

13.0 

500 

3.7 

Mar.    9 

Mar. 

11 

8.3 

28.0 

16.0 

12.0 

9.5 

8.6 

1.0 

5.5 

0.20 

20.0 

16.0 
17.0 

1,800 

3.6 

Mar.  12 

Mar. 

14 

9.2 

31.0 

22.6 

8.5 

7.0 

7.0 

0.0 

6.0 

0.40 

25.0 

800 

3.3 

Mar.  19 

Mar. 

24 

9.8 

29.0 

18.0 

11.0 

8.0 

6.0 

2.0 

7.0 

0.20 

20.0 

17.0 

1,200 

3.1 

Mar.  27 

April  11 

U.6 

29.0 

19.0 

10.0 

9.2 

8.2 

1.0 

6.8 

0.06 

22.0 

14.0 

1,200 

3.8 

April  14 

AprU  29 

13.3 

38.0 

20.0 

18.0 

10.0 

7.0 

3.0 

9.0 

0.10 

23.0 

22.0 

1,600 

5.3 

April  30 

May 

' 

13.5 

30.0 

21.0 

9.0 

13.0 

9.6 

3.5 

6.5 

0.10 

20.0 

30.0 

1,600 

5.3 

SEWERAGE   COMMISSION. 
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TABLE  No.  9. 


Fesiod 

Covered 

1907-8 


From 


To 


PARTS  PER  MILLION 

u 

Snsp'D  Solids 

NITROGEN  AS 

V, 

g 

d 

Organic 

a 

S 

§1 

p 

Is 

1 

g 

.9 

1 

la 

1 

5 

■s 

S 
g 

5 

m 

la 

£  p. 

S   BO 

C 

■sun 


Effluent  Prom  Six-foot  Sprinkling  Filter  1"  to  2"  Stone. 


Ang.  1 
Aug.  3 
Aug.  S 
Aug.  9 
Aug.  U 
Aug.  13 
Aug.  19 
Aug.  81 
Aug. 
Aug.  27 
Aug.  29 
Aug.  31 
Sept.  4 
Sept. 
Sept.  8 
Sept. U 
Sept.  16 


Aug. 

2 

Aug. 

4 

Aug. 

« 

Aug. 

11 

] 

Aug. 

IS 

Aug. 

14 

Aug. 

21 

20.5 

Aug. 

22 

2U.S 

Aug. 

-a 

20.U 

Aug. 

2£ 

80.0 

Aug. 

80 

20.0 

Sept. 

1 

20.0 

Sept. 

si 

22.0! 

Sept. 

7 

20.6 

Sept. 

9 

ZL.O 

Sept. 

16 

, . 

Sept. 

17 

[22.6 

15.0  9.0 
16.0  9.6 
12.0  6.4 
46.0  a.o 
109.0  38.0 
13.2  8.4 
36.0  17.0 
47.5  24.5 
27.0  16.0 
30.0   15.0 

19.5  14.5 
48.0  33.0 
13.0  8.0 
41.0   22.5 

23.6  15.2 
39.0   22.0 

Filter  rested  from  September  20 
23(1  16.5!|  76.01  ^.01  28.0II  15.0L. 

29  16.0    26.0    26.0     O.ffi   16.0 1 

27ll I  19.01  18.01     l.ffll  ll.Ol 


Oct.  221  Oct. 
Oct.  24  Oct. 
Oct.   261  Oct. 

Filter  rested  jErom  October  30  to  November 

Nov.  211  Nov.  22!  M.aillO.Ol  60.01  60.0;|  18.01 

Nov.  23    Nov.  24 1 64.0   38.0    26.0     9.0 

Nov.  26l  Nov.  26  i  I2.5II  54.0I  24. 0|  SO.Oll  13.o| 

Filter  rested  from  November  2 


to  December  2,  Inclusive. 


Dec. 

3 

Dec. 

5 

nm. 

7 

Dec. 

20 

Dec. 

22 

Dec. 

26 

Dec. 

28 

Jan. 

7 

Jan. 

10 

Jan. 

15 

Jan. 

18 

Jan. 

25 

Jan. 

28 

Feb. 

2 

Feb. 

6 

Feb. 

n 

Feb. 

14 

Feb. 

20 

Feb. 

23 

Mar. 

1 

Mar. 

4 

Mar. 

9 

Mar. 

12 

Mar. 

19 

Mar. 

27 

April  14 

April  30 

Dec.  4 
Dec.  6i 
Dec.  8 
Dec.  21 
Dec.  23 
Dec.  27 
Dee.  29 
Jan.  9 
Jan.  12 
Jan.  17 
Jan.  20 
Jan.  27 
Jan.  30 
Feb.  4 
Feb.  7 
Feb.  13 
Feb.  16 
Feb.  22 
Feb.  25 
Mar.  3 
Mar.  6 
Mar.  11 
Mar.  14 
Mar.  24 
April  11 
April  29 
May     7 


8.0 
9.0 


U.O 


10.0 
11.0 
8.3  I  68 
8.0i  S9 
8.SII  49 
9.0;  71 
4.0!  71 
7.0,1  60 
6.0  48 
6.2  136 
7.0  i  64 
8.5 
6.8 
7.6 
8.0 
7.5 
8.0  189 
8.6  1.54 
9.2.  94 
11.3  106 
13.0!  56 
13.9    55 


91 


120,1 

4.3 
,  inclusive. 
180,000(1     2.3 
180,00d      4.0 
240,000ll     4.0 


2.7 
2.6 
2.8 


72.0 

68.01 

15.0 

24.0 

0.40 

8.0 

42.0{ 

180,0001 

,S2.0 

44.( 

14.0 

— _— 



18.0 

0.50 

8.0 

23.0 

260,000 

40.0 

.S2.f 

12.0 

18.0 

1.60 

10.0 

19.0 

iW.O 

42.C 

12.0 

11.0 

1.0 

16.0 

0.60 

12.0 

22.0 

150,000 

.^9.0 

32.C 

13.0 

9.0 

4.0 

13.0 

0.60 

12.0 

21.C 

31.0 

13.C 

12.0 

9.0 

3.0 

16.0 

0.70 

6.0 

25.0 

220,000 

44.0 

13.C 

13.0 

10.0 

3.0 

14.0 

0.80 

8.0 

22.0 

290,000 

49.0 

19.C 

11.0 

9.0 

2.0 

11.0 

0.60 

7.0 

20.0 

140,000 

48.0 

11  .f 

6.0 

6.0 

1.0 

13.0 

0.60 

5.0 

18.0 

60,000 

47.0 

2.0 

10.0 

9.0 

1.0 

18.0 

1.40 

8.0 

27.0 

180,000 

.58.0 

13.0 

9.0 

7.0 

2.0 

17.0 

0.40 

8.0 

31.0 

280,000 

64.0 

7.0 

12.0 

10.0 

2.0 

14.0 

0.40 

6.0 

24.0 

140,000 

48. 0 

12.0 
10.0 

10.0 

9.0 

1.0 

13.0 

0.30 

7.0 

26.0 

190.000 

.SS.O 

9.0 

8.0 

1.0 

16.0 

0.20 

7.0 

35.0 

480,000 

100.0 

36.0 

16.0 

113.0 

S.O 

16.0 

0.20 

10.0 

42.0 

300,000 

62.0 

12.0 

10.0 

8.0 

2.0 

18.0 

0.40 

7.0 

26.0 

170,000 

40.0 

8.0 

9.0 

8.0 

1.0 

13.0 

0.10 

7.0 

18.0 

210,000 

70.0 

21.0 

10.0 

8.0 

2.0 

13.0 

0.40 

10.0 

29.0 

150,000 

54.0 

14.0 

11.0 

9.0 

2.0 

16.0 

0.10 

7.0 

31.0 

180,000 

76.0 

17.0 

13.0 

9.0 

4.0 

14.0 

0.20 

10.0 

32.0 

130,000 

77.0 

14.0 

9.0 

8.0 

1.0 

12.0 

0.30 

7.0 

28.0 

170,000 

153.0 

iW.O 

U.O 

9.0 

2.0 

13.0 

0.30 

8.0 

51.0 

250,000 

126.0 

28.0 

13.0 

9.0 

4.0 

13.0 

0.30 

12.0 

46.0 

110,000 

82.0 

12.C 

22.0 

14.0 

8.0 

16.0 

0.80 

10.0 

38.0 

240,000 

84.0 

22.0 

14.0 

U.O 

S.O 

16.0 

0.10 

7.0 

37.0 

430,000 

41.0 

15.C 

12.0 

10.0 

2.0 

15.0 

0.10 

7.0 

82.0 

230.000 

38.0 

17.0 

12.0 

10.0 

2.0 

16.0 

0.40 

12.0 

33.0 

190,000 

3.4 
2.8 
4.6 
3.9 
3.5 
3.2 
3.8 
3.0 
3.8 
3.2 
4.1 
4.8 
8.1 
3.8 
3.3 
3.7 
3.5 
3.3 
8.1 
3.6 
5.3 
S.3 
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EXPORT  OF  THE 


TABLE  No.  10. 


Period 
Covered 

a 

n 

g 
B 

PARTS  PER  MILLION 

d 

a 

Is 

Susp'D  Solids 

NITROGEN  AS 

a 
o 

h 

1907-8 

l 

§1 

1-^ 

£ 

Organic 

1 

1 

2 

1 

To 

III 

From 

I 

5 

CO 

Setti 

jED  Effluent  From  Six- 

FOOT 

Bed  1"  TO  2"  Stone 

. 

Aug.    1 

il 
Aug.    » 1 

1.5 

Aug.    3 

Aug.    4 

16.0 

12.0 

4.0 

6.0 

2.0 

3.0 

12.0 

6.0 

_ 

1.6 

Aug.    6 

Aug.    6! 

14.8 

9.6 

6.2 

8.0 

6.0 

2.0 

18.0 
U.ff 

iio.ooo 

1.5 

Aug.    9 

Aug.  10' 

9.2 

3.8 

6.4 

10.0 

8.0 

2.0 

9.0 

3.00 

To.o 

290,000 

2.0 

Aug.  11 

Aug.  121 

19.0 

13.4 

6.e 

13.0 

12.0 

1.0 

9.5 

2.50 

13.0 

12.0 
15.0 

280,000 

1.7 

Aug.  13 

Aug.  14| 

8.4 

4.8 

S.t 

6.0 

3.0 

2.0 

10.0 

4.25 

10.0 

310,000 

1.8 

Aug.  19 

Aug.  20 

20.6 

6.8 

5.2 

i.e 

16.0 

16.0 

0.0 

7.0 

3.60 

10.0 

12. C 

130,00ft 
100,000 

1.9 

Aug.  21 

Aug.  22! 

20.5 

8.4 

4.0 

4.4 

3.0 

2.0 

1.0 

16.0 

6.00 

16.0 

14.0 

1.8 

Aug.  23 

Aug.  24 

20.0 

16.8 

7.6 

9.2 

6.0 

6.0 

0.0 

13.0 

2.0O 

20.0 

15.(1 

170,000 

2.3 

Aug.  27 

Aug.  28; 

20.0 

6.0 

6.0 

O.C 

7.0 

6.0 

1.0 

14.0 

1.80 

16.0 

13.0 

260,OOC 

1.8 

Aug.  29 

Aug.  30 

20.0 

9.2 

6.0 

R.2 

n.o 

8.0 

3.0 

14.0 

0.60 

8.0 

11,0 
20.0 
18.0 
13.0 

140,OOC 

1.8 

Aug.  31 

Sept.    1| 

20.0 

10.8 

7.6 

3.2 

8.0 

7.0 

1.0 

16.0 

1.76 

12.0 

2.6 

Sept.    4 

Sept.   6 

22.0 

20.0 

15.0 

6.C 

9.0 

9.0 

0.0 

16.0 

1.10 

6.0 

2.8 

Sept.    6 

Sept.   7| 

20.6 

10.0 

6.6 

4.4 

8.0 

4.0 

4.0 

16.0 

l.fiO 

6.0 

3.1 

Seipt.    8 

Sept.    9 

21.0 

27.2 

16.0 

11.2 

9.0 

8.0 

1.0 

16.0 

0.60 

B.O 

21.0 

3.1 

Sept.  14 

Sept.  15! 

16.6 

11.6 

4.<y 

o.» 

8.0 

8.0 

0.0 

17.0 

1.30 

9.0 

12.0 

3.4 

Sept.  16 

Sept.  17 

22.6 

24.8 

24.8 

13.0 

13.0 

0.0 

17.0 

0.80 

6.0 

18.0 

L 

3.6 

1.01  29.0(1 li 

0.0   16.ffi     210,000 

i.ol  is.oll . y 


Filter  rested  from  September  20  to  October  21,   inclusive 

Oct.    22    Oct.    2311  15.611  60.01  40.01  20.0;|  13. Oj I I  21.01  1.30 

Oct.    24    Oct.    26   16.0    16.0   14.0     1.0   15.0 20.0   0.30 

Oct.    26    Oct.    27|| !1  12. 0|  lO.ol    2.o!)  10.01 1 I  23.0|  0.20 

Filter  rested  Irom  October  30  to  November  6,  and  November  16  to  20,  inclusive 

Nov.  211  Nov.  22'1  14.0]  60.01  42.01  18.0:1  17.0' 

Nov.  23   Nov.  2* 56.0   32.0  24.0     8.0 

Nov.  25|  Nov.  2611  12.51  60.0   24.01  26.0  13.0| 


4.3 


Filter 

rested  Iroi 

Dec.     3 

Dec. 

4 

8.0|  72.0 

44.0 

Dec.     5 

Dec. 

6 

9.01  40.0 

16.0 

Dec.     7 

Dec. 

8 

;  48.0 

28.0 

Dec.    20 

Dec. 

21 

11.0 

56.0 

18.0 

Dec.    22 

Dec. 

23 

33.0 

17.0 

Dec.    26 

Dec. 

27 

io.o 

29.0 

23.0 

Dec.    28 

Dec. 

29 

11.0 

33.0 

24.0 

Jan.     7 

Jan. 

9 

8.3 

.SS.fl 

26.0 

Jan.  10 

Jan. 

12 

8.0 

36.0 

24.0 

Jan.  16 

Jan. 

17 

8.6 

32.0 

28.0 

Jan.  18 

Jan. 

20 

9.0 

36.0 

28.0 

Jan.  25 

Jan. 

27 

4.0 

50.0 

43.0 

Jan.  28 

Jan. 

SO 

7.0 

41.0 

.TO.O 

Feb.     2 

Feb. 

4 

6.0 

40.0 

.32.0 

Feb.     5 

Feb. 

7 

6.2 

24.0 

16.0 

Feb.  11 

Feb. 

13 

7.0 

28.0 

20.0 

Feb.  14 

Meb. 

16 

8.6 

25.0 

22.0 

Feb.  20 

Feb. 

33 

6.8 

34. 0 

26.0 

Feb.  23 

Feb. 

26 

7.5 

.W.O 

28.0 

Mar.    1 

Mar. 

3 

8.0 

.'iS.O 

.33.0 

Mar.    4 

Mar. 

6 

7.6 

M.n 

.S4.0 

Mar.    9 

Mar. 

11 

8.0 

36.0 

25.0 

Mar.  12 

Mar. 

14 

a.fl 

17.0 

17.0 

Mar.  19 

Mar. 

24 

9.2 

13.0 

12.0 

Mar.  27 

April  1] 

11.3 

19.0 

13.0 

April  14 

April  2£ 

13.0 

57.0 

42.0 

April  30 

May 

' 

13.9 

44.0 

33.0 

5.0|  14.0 
10.0   19.1 

6.ol  la.oll 

Irom  November  29  to  December  2,  Inclusive. 


20.01  1.601 

14.0    1.00 

1  13.0|  0.60| 


4.0(1 
9.0 


280,000il 
150,000 
140,00(^ 


4.0 
4.0 


28.o: 

24.0! 

20.0: 

37.0 
16.0, 
6.0 
9.0 
10.0 
12.0 

s'A 

7.0 
11.0 
8.0 
8.0 
8.0 
3.0 
8.0 
2.0 
0.0 
0.0 
11.0 
0.0 
1.0 
6.0 
15.0 
11.0 


15.0. 

13.0. 

12.0. 

11.0 
9.0 
8.0 

14.0 

10.0 
8.0 
8.0 
8.0 
9.0 

10.0 
6.0 

12.0 

11.0 
9.0 
9.0 
8.0 

10.0 
7.0 

10.0 

.8.0 

11.0 

11.0 

12.0 

10.0 




10.0 

"To 

7.0;     2.0 

6.0t     2.0 

11.0     3.0 

7.0!     3.0 

4.0'     4.0 

7.0 

1.0 

6.0 

2.0 

6.0 

3.0 

8.0 

2.0 

6.0 

1.0 

10.0 

2.0 

10.0 

1.0 

8.0 

1.0 

8.0 

1.0 

7.0 

1.0 

8.0 

2.0 

6.0 

2.0 

9.0 

1.0 

7.0 

1.0 

8.0 

3.0 

10.0 

1.0 

10.0 

2.0 

9.0 

1.0 

24.0 
17.0 
18.0 
16.0 
13.0 
17.0 
14.0 
12.0 
13.0 
13.0 
18.0 
16.0 
13.0 
18.0, 
15.0 
12.0! 
13.01 
13.01 
16.01 
14.01 


13.0, 
13.0, 
13.0 
16.0 
16.0 
15.0 
16.0 


0.40 

6.0 

0.30 

10.0 

1.00 

15.0 

0.60 

16.0 

0.60 

16.0 

0.60 

8.0 

0.40 

12.0 

0.40 

7.0 

0.40 

7.0 

1.20 

9.0 

0.40 

8.0 

0.40 

6.0 

0.50 

7.0 

0.20 

7.0 

0.20 

10.0 

0.40 

7.0 

0.10 

7.0 

0.40 

10.0 

0.15 

8.0 

0.20 

10.0 

0.30 

8.0 

0.30 

8.0 

0.40 

12.0 

0.,30 

12.0 

0.05 

8.0 

0.20 

7.0 

0.40 

10.0 

30.d 

190,000( 

21.C 

190,000 

13  ( 

17.0 

120,000 

14.1 

16. t 

220,000 

17.1 

220.000 

18  .C 

130,000 

15.1 

80,000 

18.t 

100,000 

26. C 

170,000 

16. t 

220,000 

22. t 

190,000 

34.<J 
29.0 

330,000 

160,OOC 

21.t 

14O,00C 

18.1 

100,OOC 

22.  C 

60,00C 

24.1 

190,00( 

24.0 

IIO.OOC 

20.1 

120,00C 

22.0 

160,000 

2O.0 

80.00C 

16.0 

600,000 

19.t 

igo.ooc 

27.0 

160,00C 

26.0 

170,000 

2.7 
2.6 
2.8 


3.4 
2.8 
4.6 
3.9 
3.6 
3.2 
3.8 
3.0 
3.8 
3.2 
4.1 
4.3 
3.1 
3.3 
3.3 
3.7 
3.6 
3.3 
3.1 
8.6 
6.3 
6.3 
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TABLE  No   11. 


Period 
Covered 
1907-8 


From 


To 


PARTS  PER  MILLION 

d 

Susp'd  Solids 

NITROGEN  AS 

Id 

V 

3 

Organic 

.S 

i 

s 

1 

1 

P 

9 

sl 

£ 

'B 

m 

1 

.« 

H 

hJ 

In 

In 

lA 

CO 

bi 

'A 

A 

0 

n 

Is 


o  rt  d 


Effluent  From  Nine-foot  Sprinkling  Filter  1"  to  2"  Stone. 


Ang.  1 
Aug.  3 
Aug.  5 
Aug.  9 
Aug.  U 
Aug.  13 
Aug.  19 
Aug.  21 
Aug.  23 
Aug.  27 
Aug.  29 
Aug.  31 
Sept.  4 
Sept.  6 
Sept.  8 
Sept. U 
Sept. 16 


Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 


2 
4 
6 

10' 

12 

14  i 

20|  20.5 
22!  19.5 

Aug.  24'  20.0 

Aug.  28   20.0 

Aug.  3D   20.0 

Sept.    1 

Sept.    6 

Sept.    7 

Sei)t.   9 

Sept 

Sept 


.  12. Ol 
9.0I 
13.0 
18.6: 
12.4 
9.6 
24.8 
14.5 
14.0 


20.0 
22.0 
20.0 
21.0 

.  15 

,  17    22.5 


12.0 
38.0 
11.6 
21.6 
20.0 
17.6' 


12.0 
6.0 
6.6 

10.4 
5.2 
8.8 

10.8 
7.0 

11.0 
9.2I 

10.4 

24.0 
9.2i 

17.6! 
8.8 


0.0 
4.6 
7.4 
8.2 
7.2 
0.8 
14.0 
7.5I 
3.0 
0.4 


6.0 
7.0 
9.0 

16.0 
g.S 

14.0 
5.0 

10.0 
5.0 

13.0 


i.e:  11.0 


14.0 

2.4' 
4.0 

11.2; 


5.0 

6.6 

11.0 

11.0 

8.0 


5.0 
6.0 
9.0 

13.0 
7.6 

14.0 
S.O 

10.0 
4.0 

11.0 

11.0 
S.O 
6.5 

11.0 

11.0 
8.0 


Oct. 
Oct. 
Oct. 


Not.  211 
Not.  23 

Not.  28| 


Oct. 
Oct. 
Oct. 


10.4     7.2 
Filter  rested  from  September  20 
23    15.0    48.01  34.01  14.0   13.0 
25    15.0    14.0   12.0     2.0 1  14.0 
27i 11. Ol    9.01     8.0;  10.0 


1.0 
1.0 
0.0 
3.0 
1.0 
0.0 
0.0 
0.0 
1.0 
2.0 
0.0 
2.0 
0.0 
0.0 
0.0 
0.0 


10.0 

11.0 

7.0 

5.6 

6.6 

6.0 

9.0 

9.0 

8.0 

7.0 

8.6 

11.0 

9.5 

13.0 

12.0 

12.0 


2.00 
1.60 
1.76 
2.13 
3.25 
3.26 
4.60 
1.50 
1.90 
0.60 
1.75 
1.60 
1.80 
1.10 
2.20 
0.90 


4.0 
6.6 
10.0 
15.0 
15.0 
15.0 
20.0 
15.0 
20.0 
16.0 
15.0 
16.0 
16.0 
10.0 
15.0 
10.0 


10.0: 

17 
14, 
11. Ol 
11. « 
13.0 
13.  ol 
13. Ol 
12.0 
10.0 

14. a 
18. q 

13.0 

15.0! 

lO.q 

16.01 


580,000 
330,000 
260,000 
190,000 
110,000 
800,000^ 
270,000 
350,000' 
190,000l 


to  October  21,  inclusive. 

I  19.01  1.601    2.01  22.011 ]|     3, 

19.0   0.60     3.0   ll.ar  150,000 

1  2O.0I  O.6OI     6.01  12.6(1 11     4, 

Filter  rested  from  October  30  to  November  6,  and  NoTcmber  16  to  20,  InclusiTe. 

. I  14.01  1.301  15.01  13.0||    180,00011     2. 

, 10.0   0.80   16.0   12.q       70,009      4. 

1    9.0I  O.60I  lO.Ol  12.0!|    120,000l     4. 


Not.  22  14.0    62.01  40.01  28.0 1  14.01. ... 

Not.  24'! 66.0   34.0   32.01  lO.oL... 

Nov.  26   12.0    52.0I  80. 0]  32.OII  ll.ol.... 
Filter  rested  Irom  November  ; 


to  December  2, 


Dec.  3 
Dee.  5 
Dec.  7 
Dec.  20 
Dec.  22 
Dec.  26 
Dec.  28 
Jan.  7 
Jan.  10 
Jan.  15 
Jan.  18 
Jan.  26 
Jan. 
Feb.  2 
Feb.  6 
Feb.  11 
Feb.  14 
Feb.  20 
Feb.  23 
Mar.  1 
Mar.  4 
Mar.  9 
Mar.  12 
Mar.  19 
Mar.  27 
AprU  14 
April  30 


Dec.  4 

Dec.  6 

Dec.  8 . 

Dec.  21; 

Dec.  83. 

Dec.  27 

Dec.  29, 

Jan.  9l 

Jan.  12 

Jan.  17 

Jan.  20 

Jan.  27 

Jan.  30 

Feb.  4 

Feb.  7 

Feb.  13 

Feb.  1^ 

Feb.  22i 

Feb.  251 
Mar. 
Mar, 

Mar.  11| 

Mar.  14 

Mar.  24 

April  11 

April  29 

May  7 


8.01112 

8.6|i  84 

'  84, 

9.0  121 

169, 

9.6  56 
11.0 1  51, 
8.3:1  34 
7.0  53 
8.5  36 
9.0  36 
4.3.:  68, 
7.2 
6.5 


5.3  107 
7.2  41. 
8.2'  38, 
6.8    44 

7.81.  48, 
7.8  43, 
7.3il84 


8.2 
8.8 
9.4 
11.4 
13.0 
13.9 


.0 

62.0 

60.0 

.0 

38.0 

46.0 

.0 

42.0 

42.0 

.0 

26.0 

96.0 

.0 

72.0 

87.0 

.0 

34.0 

22.0 

.0 

33.0 

18.0 

.0 

24.0 

10.0 

.0 

."B.O 

15.0 

.0 

34.0 

2.0 

.0 

26.0 

10.0 

.0 

48.0 

10.0 

.0 

48.0 

16.0 

.0 

33.0 

11.0 

.0 

71.0 

36.( 

.0 

28.0 

13.C 

.0 

26.0 

18.C 

.0 

32.0 

12.C 

.0 

40.0 

8.C 

.0 

.S9.0 

4.C 

.0 

136.0 

48.0 

.0 

40.0 

13.0 

.0 

37.0 

9.0 

.0 

34.0 

9.0 

.0 

28.0 

12.0 
28.9 

.0 

46.0 

7S 

36.0 

14.0 

13.0 

IS.O 

12.0 

13.0 

10.0 

9.0 

13.0 

11.0 

7.0 

9.0 

14.0 

10.0 

9.0 

8.0 

12.0 

10.0 

6.0 

8.0 

9.0 

11.0 

12.0 

10.0 

9.0 

10.0 

10.0 

11.0 

11.0 










12.0 

1.0 

3.0 

7.0 

7.0 

2.0 

11.0 

2.0 

7.0 

4.0 

5.0 

2.0 

8.0 

1.0 

8.0 

6.0 

7.0 

8.0 

7.0 

2.0 

7.0 

1.0 

9.0 

S.O 

7.0 

3.0 

5.0 

1.0 

7.0 

1.0 

7.0 

2.0 

9.0 

2.0 

5.0 

7.0 

7.0 

3.0 

8.0 

1.0 

8.0 

2.0 

9.0 

1.0 

10.0 

1.0 

10.0 

1.0 

20.0 
14.0 
12.0 
U.O 
10.0 
13.0 
11.0 
10.0 
10.0 
9.0 
12.0 
12.0 
12.0 
12.0 
13.0 
12.0 
11.0 
11.0 
13.0 
10.0 
12.0 
9.0 
9.0 
U.O 
12.0 
13.0 
12.0 


0.50 
0.40 
1.10 
0.60 
0.40 
0.70 
0.60 
0.70 
0.50 
1.30 
0.30 
3.20 
0.40 
0.40 
0.20 
0.40 
0.05 
0.20 
0.20 
0.20 
0.30 
0.20 
0.30 
0.80 
0.10 
0.30 
0.20 


,  inclusiTC 
16.0  30.0, 
10.0 
20.0 
16.0 
15.0 
12.0 
15.0 

8.0 
10.0 
18.0 
12.0 

8.0 
12.0 
12.0 
15.0 
10.0 
12.0 
10.0 
15.0 
12.0 
12.0 
15.0 
25.0 
20.0 
25.0 
24.0 
26.0 


130,000 

140,000; 


260,000, 

"iiolooq 
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REPORT  OF  THE 


TABLE  No.  12. 


PARTS   PER  MILLION 

Covered 

n 

g 
Q 
e.' 

Susp'D  Solids 

NITROGEN  AS 

u 
o 

d 
d 

1 

1907-8 

I 

ll 
1^ 

1 

Organic 

1 
1' 

tn 

s 
S 

1 

1^ 

To 

r""   M 

From 

1 

1 

(5 

1 

ifc 

Settled  Effluent  From  Nine-foot  Bed  1"  to  2"  Stone. 


Aug.    1 

f 
Aug.    2 

1 

1.5 

Aug.    8 
Aug.    6 
Aug.    9 
Aug.  11 
Aug.  13 
Aug.  19 
Aug.  21 
Aug.  23 
Aug.  27 
Aug.  29 
Aug.  31 
Sept.    4 
Sept.    6 
Sept.   8 
Sept.  14 

Aug.    4 

Aug.    6l 

Aug.  lo; 

Aug.  12; 
Aug.  14 
Aug.  20 
Aug.  22 
Aug.  24 
Aug.  28 
Aug.  80 
Sept.   ll 
Sept.   6 
Sept.   7; 
Sept.    9, 
Sept. 16 
Sept.  17' 

14.0 

G.O 

11.4 

...-:  14.4 

■     6.4 

20.6      8.4 
19.6    13.4 
20.0    10.4 
20.0      8.8 
20.0      8.4 
20.0      8.0 
22.0    21.0 
20.6      8.0 
21.0    19.2 

1    10.4 

22.6'    13.6 

10.0 
2.4 
4.6 
8.4 
4.4 
6.8 
7.2 
6.4 
6.4 
4.8 
6.4 

19.0 
6.6 

10.8 
6.8 
8.0 

4.0 
3.6 
6.8 
6.0 

!:? 

2.4 
3.6 
1.6 
S.O 
2.4 
8.4 

4.0 

7.0 

8.6 

9.0 

2.6 

15.0 

3.0 

8.0 

6.6 

12.0 

11.0 

3.0 

7.0 

9.0 

11.0 

10.0 

1.0 
7.0 
8.6 

'Y.5 
15.0 
1.0 
8.0 
3.5 
11.0 
11.0 
S.O 
6.0 
9.0 
11.0 
8.0 

3.0 
0.0 
0.0 

"i^o 

0.0 
2.0 
0.0 
2.0 
1.0 
0.0 
0.0 
1.0 
0.0 
0.0 
2.0 

12.0 

'I'.l 

6.0 

7.5 

5.0 

11.0 

10.0 

9.6 

8.0 

8.6 

11.0 

10.0 

14.0 

11.0 

12.0 

2.00 
2.38 
3.60 
3.36 
6.00 
1.70 
2.00 
0.70 
1.90 
1.30 
1.80 
0.80 
2.10 
1.20 

10.0 
13.0 
10.0 
20.0 
20.0 
16.0 
20.0 
15.0 
16.0 
16.0 
15.0 
7.0 
15.0 
10.0 

8.0 
18.0 
15.0 
9.0 
9.0 
12.0 
13.0 
11.0 
10.0 
13.0 
16.0 
16.0 
11.0 
14.0 
13.0 
15.0 

440,000 
400,000 
200,000 
130,000 
70,000 
90,000 
110,000 
370,000 
280,000 

1.5 
1.6 
2.0 
1.7 
1.8 
1.9 
1.8 
2.3 
1.6 
1.8 
2.6 
2.8 
3.1 
S.l 
3.4 

Sept.  16 



3.6 

Oct. 
Oet. 
Oct. 


„l— : 


to  October  21,  InclusiTe 

(  19.D(  1.601  10.01  24.0IL, 

15.0   0.60     1.0   11.0 

I  20.0|  0.601    6.0|  U.OlL, 

Filter  rested  from  October  30  to  November  6,  and  November  16  to  20,  inclusive 


Oct. 
Oct. 
Oct. 


Filter  rested  from  September  20 

23;|  16.01  48.01  28.0[  20.01  13.01 

26    15.0    14.0    14.0     O.d   18.0 

27ll II  13. Ol    8.0l    5.0|  28. Ol 


130,0 


3.0 

T.a" 


Nov.  211  Nov.  22||  14.0,   44.01  26.01  18.a|  12.01 

Nov.  23    Nov.  24! 48.0   28.0   20.0     9.0 

Nov.  36l  Nov.  26'  12. ol   34.0)  13. OJ  22.0||    9.0| 

Filter  rested  Irom  November  29 

11.0 

11.0 

10.0 

13.0 

9.0 

11.0 

12.0 

10.0 

7.5 

9.0 

8.0 

9.0 

10.0 

10.0 

9.0 

9.0 

6.0 

8.0 

8.0 

9.0 

5.0 

11.0 

8.0 

8.0 

10.0 

10.0 

12.0 


I  14.01  1.201  15.01  11.0 

10.0   0.60   15.0   10.01 

I    8.0|  1.40l  15.01  11. ol 

to  December  2,  inclusive. 


Dec.     3 

Dec. 

4 

8.0 

,66.0 

,<i0.0 

26.(J 
26.0 
26.0 

Dec.     5 

Dec. 

6 

8.5 

40.0 

14.0 

Dec.     7 

Dec. 

g 

48.0 

22.0 

Dec.    20 

Dec. 

21 

9.0 

22.0 

13.0 

9.0 

Dec.    22 

Dec. 

23 

83.0 

26.0 

m.a 

Dec.    26 

Dee. 

27 

9.5 

32.0 

19.0 

nM 

Dec.    28 

Dee. 

2£ 

11.0 

36.0 

25.0 

10.0 

Jan.     7 

Jan. 

t 

8.3 

62.0 

34.0 

28. ol 

Jan.  10 

Jan. 

12 

7.0 

42.0 

23.0 

19.0 

Jan.  15 

Jan. 

17 

8.6 

27.0 

26.0 

1.0 

Jan.  18 

Jan. 

2C 

9.0 

36.0 

36.0 

10.0 

Jan.  26 

Jan. 

27 

4.3 

37.0 

28.0 

9.0l 

Jan.  28 

Jan. 

30 

7.2 

m.n 

28.0 

8.0, 

Feb.     2 

Feb. 

4 

5.5 

39.0 

31.0 

8.f 

Feb.     6 

Feb. 

7 

6.3 

22.0 

13.0 

9.C 

Feb.  11 

Feb. 

13 

7.2 

31.0 

24.0 

7.f 

Feb.  14 

Feb. 

IS 

8.2 

30.0 

22.0 

8.C' 

Feb.  20 

Feb. 

32 

6.8 

28.0 

21.0 

7.( 

Feb.  23 

Feb. 

26 

7.3 

39.0 

30.0 

9.C 

Mar.    1 

Mar. 

3 

7.8 

2i1.5 

21.0 

2.5 

Mar.    4 

Mar. 

6 

7.3 

27.5 

21.5 

6.f 

Mar.    9 

Mar. 

11 

8.2 

33.0 

23.5 

9.6 

Mar.  12 

Mar. 

14 

8.8 

32.0 

18.0 

4.C 

Mar.  19 

Mar. 

24 

9.4 

21.0 

14.0 

7.C 

Mar.  27 

April  11 

11.4 

19.0 

16.0 

3.f 

April  14 

April  28 

13.0 

50.0 

33.0 

17.C 

April  30 

May 

1 

13.9 

36.0 

25.0 

11.0 



11.0 

1.0 

3.0 

6.0 

10.0 

1.0 

10.0 

2.0 

9.0 

1.0 

6.5 

1.0 

7.0 

2.0 

7.0 

1.0 

9.0 

0.0 

8.0 

2.0 

8.0 

2.0 

8.0 

1.0 

7.0 

2.0 

5.0 

1.0 

6.0 

2.0 

7.0 

1.0 

8.0 

1.0 

3.0 

2.0 

7.6 

3.6 

7.0 

1.0 

6.0 

2.0 

9.0 

1.0 

8.0 

2.0 

9.0 

3.0 

20.0 

0.60 

16.0 

14.0 

0.60 

15.0 

12.0 

0.60 

20.0 

11.0 

0.50 

12.0 

10.0 

0.60 

12.0 

13.0 

0.60 

12.0 

11.0 

0.40 

12.0 

10.0 

0.40 

8.0 

9.5 

0.60 

10.0 

9.0 

1.40 

12.0 

13.0 

0.40 

12.0 

13.0 

0.20 

10.0 

11.0 

0.30 

12.0 

13.0 

0.20 

12.0 

13.0 

0.20 

15.0 

12.0 

0.40 

10.0 

11.0 

0.10 

10.0 

11.0 

0.20 

10.0 

13.0 

0.20 

12.0 

10.0 

0.20 

12.0 

11.0 

0.30 

12.0 

8.5 

0.20 

16.0 

9.0 

0.30 

23.0 

IS.O 

0.60 

20.0 

12.0 

0.06 

20.0 

13.0 

O.iJO 

18.0 

12.0 

0.30 

20.0 

190,000;] 

40,000 
60,000|| 


120,000 
130,000 

'iiolooo 


2.3 
4.0 
4.0 

2.7 
2.6 
2.8 


3.4 
2.8 
4.6 
8.9 
3.5 
3.2 
3.8 
3.0 
3.8 
8.2 
4.1 
4.3 
3.1 
3.3 
3.3 
3.7 
3.6 
3.3 
3.1 
3.6 
6.3 
6.3 


SEWERAGE   COMMISSION. 
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TABLE  No.  13. 


0 
1 

Q 

PASTS   PER  MILLION 

1 

d 

n 

1^ 

Susp'D  Solids 

NITROGEN  AS 

■s 

E 

(0 

§1 

1907-8 

1 

iJ 

1 

Obganic 

1 

1 

1 

tl 

To 

From 

1 

•0 
1 

i 

Effluent  From  Twelve-foot 

Sprinkling  Filter  1"  to  2"  Stone. 

Aug.    1 

Aug.    2 

11 

1.5 

Aug.    3 

Aug.    i 

i  17.0 

12.0 

5.C 

1.0 

0.0 

1.0 

13.0 

1.00 

6.0 

«.fl 

1.5 

Aug.    5 

Aug.    e 

'  12.5 

3.0 

9.5 

9.0 

7.0 

2.0 

9.0 

1.80 

8.0 

17.0 

270,000 

1.5 

Aug.    9 

Aug.  IC 

14.0 

1.8 

9.2^ 

14.0 

13.0 

1.0 

4.5 

1.25 

13.0 

260,000 

2.0 

Aug.  11 

Aug.  12 

16.8 

11.8 

6.0 

11.0 

10.0 

1.0 

4.0 

2.75 

15.0 

9.rt 

200,00( 

1.7 

Aug.  13 

Aug.  14 

7.2 

4.4 

2.J 

4.0 

4.0 

0.0 

4.0 

4.25 

20.0 

ii.fli 

14O,O0C 

1.8 

Aug.  19 

Aug.  20 

2U.£ 

10.0 

6.8 

3.2 

16.0 

13.0 

3.0 

3.6 

2.50 

20.0 

10.0 

70,000| 
110,000 

1.9 

Aug.  a 

Aug.  m 

21.0 

1  19.2 

8.0 

ll.S 

4.0 

3.0 

1.0 

6.0 

3.75 

30.0 

12.0 
11.0' 

1.8 

Aug.  S3 

Aug.  U 

2U.U 

26.4 

10.8 

16.6 

13.0 

13.0 

0.0 

4.0 

2.00 

25.0 

190,000 

2.3 

Aug.  27 

Aug.  2E 

20.(1 

:  12.8 

10.4 

8.4 

6.0 

6.0 

0.0 

5.0 

1.20 

30.0 

11.0 

290,000 

1.6 

Aug.  29 

Aug.  3C 

20.0 

10.0     7.6 

2.4 

12.0 

11.0 

1.0 

5.0 

0.20 

20.0 

lo.d 

170,000 

1.8 

Aug.  31 

Sept.   1 

20.0 

12. Oi    8.8 

3.2 

13.0 

13.0 

0.0 

5.0 

1.35 

15.0 

13.0 

2.6 

Sept.    4 

Sept.   5 

22.0 

51. Oi     3.9 

12.0 

7.0 

6.0 

1.0 

7.0 

1.80 

20.0 

18.0 



2.8 

Sept.   6 

Sept.    I 

20.5 

20.8 

6.4 

14.4 

8.0 

7.0 

1.0 

9.0 

2.00 

15.0 

10.0 



3.1 

Sept.   8 

Sept.    i 

22.0 

27.2 

14.4 

12.8 

9.0 

9.0 

0.0 

9.0 

1.20 

15.0 

17.0 
12.0 
18.0 

3.1 

Sept. U 

Sept.  15 

33.6 

11.6 

22.0 

10.0 

10.0 

0.0 

11.0 

2.40 

15.0 

3.4 

Sept.  16 

Sept.  17 

22.5 

30.0 

12.8 

17. 2I 

10.0 

10.0 

0.0 

11.0 

1.10 

15.0 

L 

3.5 

Oct. 
Oct. 
Oct. 


Nov.  21 
Sov. 
Nov.  25 


Filter  rested  Irom  September  20  to  October  21,   inclusive. 

Oct.    23;  15.01  43.0    24.0   19.0[|  12.0( I 119.0   1.001     7.0124.0' '|     3.0 

Oct.    25ii  14.5    13.0   13.0     O.ffl  11.0 18.0   0.60     2.0   12.0i    130,000| 

Oct.    271 j  11.0     5.0     6.fl|)    9.0' I I  18.0   O.80I  10. 0|  11.0! :l     4.3 

Filter  rested  Irom  October  30  to  November  6,  and  November  16  to  20,  inclusive. 

I  14.0   1.201  15.01  14.01     160,000||     2.3 

7.5    0.70    15.0   12.0       90,00a      4.0 

I     7.5   l.OOl  2O.0I  23.01     240,000|     4.0 


Nov.  22    14.0    72.01  44.01  28.0;]  14.01 

Nov.  241 62.0    34.0   28.0  11.0 

Nov.  26 1  12.0    52.0|  26.01  26.(^1  U.0| 

Filter  rested  from  November  29 


to  December  2,  Inclusive. 


Dec. 
Dec. 
Dec.  7 
Dec.  20 
Dec. 
Dec.  26 
Dec. 
Jan.  7 
Jan.  10 
Jan.  15 
Jan.  18 
Jan.  25 
Jan.  28 
Feb. 
Feb.  5 
Feb.  11 
Feb.  14 
Feb.  20 
Feb.  23 
Mar.  1 
Mar.  4 
Mar.  9 
Mar.  12 
Mar.  19 
Mar.  27 
April  14 
April  30 


Dec.  4 
Dec.  6 
Dec.  8 
Dec.  21: 
Dec.  23 
Dec.  27i 
Dec.  29 
Jan.  9 
Jan.  12 
Jan.  17| 
Jan.  20 
Jan.  27, 
Jan.  30 
Feb.  4' 
Feb.  7i 
Feb.  13 
Feb.  16 
Feb.  22 
Feb.  2S 
Mar.  3 
Mar.  6: 
Mar.  11 
Mar.  14 
Mar.  24 
April  11 
April  29 
May     7 


7.0  160.0 
8.5,122.0 

;   98.0 

9.0    35.0 

[   60.0 

9.5    38.0 

11.0!  39.0! 
7.3;  37.OI 
7.0ii  38.0! 


9.0 

sa.v 
46.0; 

4.5:   36.0> 

7.0 

43.0 

6.0 

32.0 

5.2 

.15.0 

7.2 

64.0 

8.0 

27.0 

6.8 

32.0 

7.3 

26.0 

7.8 

32.0 

7.2 

32.0 

8.3 

40.0 

9.2 

42.0 

9.6 

25.0 

11.6 

46.0 

13.3 

65.0 

13.6 

60.0 

86.0 
66.0 
66.0 
19.0 
34.0 
26.0 
27.0 
22.0 
31.0 
36.0 
32.0 
29.0 
34.0 
31.0 
23.0 
41.0 
16.0 
24.0 
22.0 
29.0 
32.0 
27.0 
31.0 
17.0 
38.0 
40.0 
32.0 


74.0 

66.0I 

42.0 

I6.0: 

31.0; 

12.0 

12.0 

15.0: 

7.0, 

2.0 

14.0| 

7  J 

1.0, 
12. 


i 


U.ffl 

8.0 

4.0 

3.0 

0.0 

IS.ffl 

11.0 

8.0: 

8.0, 

25.  Ol 

18.0, 


19.0 

16.0 

10.0 

12.0 

11.0 

12.0 

12.0 

U.O 

6.0 

7.5 

7.0 

9.0 

6.0 

8.0 

12.0 

10.0 

7.5 

8.0 

9.0 

9.0 

7.0 

9.0 

8.5 

8.0 

13.0 

10.0 

11.0 


19.0 

0.70 

20.0 

12.0 
10.0 

0.50 
0.90 

15.0 
25.0 

10.0 

2.0 

9.0 

0.40 

20.0 

3.6 

7.6 

7.5 

0.30 

25.0 

10.0 

2.0 

11.0 

0.60 

20.0 

11.0 

1.0 

10.0 

0.40 

20.0 

6.6 

4.5 

8.5 

0.60 

12.0 

6.0 

1.0 

8.0 

0.40 

12.0 

6.6 

1.0 

6.5 

1.30 

15.0 

7.0 

0.0 

10.0 

0.10 

18.0 

6.0 

3.0 

10.0 

0.20 

15.0 

5.0 

1.0 

8.0 

0.10 

15.0 

5.0 

3.0 

9.0 

0.80 

15.0 

9.0 

3.0 

10.0 

0.20 

18.0 

7.0 

3.0 

8.0 

0.30 

12.0 

6.5 

1.0 

7.5 

0.00 

15.0 

6.0 

2.0 

8.0 

0.10 

15.0 

8.0 

1.0 

9.0 

0.10 

18.0 

8.0 

1.0 

7.0 

0.20 

20.0 

6,0 

1.0 

7.0 

0.20 

15.0 

7.0 

2.0 

7.0 

0.20 

18.0 

7.5 

1.0 

6.5 

0.20 

25.0 

7.0 

1.0 

8.0 

0.60 

22.0 

11.0 

2.0 

8.0 

0.05 

25.0 

9.0 

1.0 

9.0 

0.10 

22.0 

9.0 

2.0 

8.0 

0.10 

25.0 

35.01 

120,000: 

2.7 

28.0I 

150,000 

2.6 

20.0 

! 

2.8 

15.0 

i1:S 

80,000 



180,000 

3.4 

15.0, 
16.^ 

190,000 

2.8 

90.000 

4.6 

14.0 

70,000. 

3.9 

16.0 

80,000 

3.6 

18.0 

100,000 
160,000 

3.2 

14.0 
14.0 
22.0 

3.8 

140,000 

3.0 

110,000 

3.8 

20.0 

80,000 

3.2 

20.0 

120,000, 

4.1 

13.0 

80,000 
110,000 

4.3 

15.0, 

3.1 

is.ol 

3.3 

18.0 

106,660, 

110,000 
160,000 

3.3 

18.0 

3.7 

19.0 

3.5 

18.0 

130,000 
180,000 

3.3 

15.0 

3.1 

17.0 

130,00ffl 

3.6 

23.0 

120,00« 

5.3 

25.0 

160,000 

5.3 
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REPORT  OF  THE 


TABLE  No.  14. 


Period 

Covered 

1907-8 


Prom 


To 


PARTS  PER  MILLION 

d 

Susp'D  Solids 

NITROGEN  AS 

•s 

s 

s 

d 

Organic 

g 

1 

i 

3 

y 

3 

1 

5 

1 

0 

1 

H 

1-1 

In 

b* 

u 

CO 

a, 

i2 

i2 

0 

n 

Is 
Is 

S  to 

a 

V  ri  c4 


Settled  Effluent  From  Twelve-poot  Sprinkling  Filter  1"  to  2"  Stone. 


Aug.  1 
Aug.  3 
Aug.  5 
Aug.  9 
Aug.  11 
Aug.  13 
Aug.  19 
Aug.  81 
Aug.  23 
Aug.  27 
Aug.  29 
Aug.  31 
Sept.  4 
Sept.  6 
Sept.  8 
Sept.  14 


Aug.    2I..-. 

1.5 

Aug.    4 

14.0 

14.0 

0.0 

1.0 

0.0 

1.0 

12.0 

18. ff 

1.6 

Aug.    6 

8.8 

3.6 

5.2 

8.0 

8.0 

0.0 

17.0 

280.00C 

1.5 

Aug.  10 

12.8 

4.4 

8.4 

16.0 

16.0 

1.0 

6.0 

1..60 

13.0 

14.0 

320,OOC 

2.0 

Aug.  12 

14.8 

9.6 

6.2 

8.5 

7.6 

1.0 

4.5 

1.38 

15.0 

7.C 

130,00c 

1.7 

Aug.  14 

7.6 

6.4 

1.2 

10.0 

9.0 

1.0 

6.0 

S.(X) 

16.0 

lO.C 

go,ooc 

1.8 

Aug.  20    20.6,     6.4 

4.8 

i.e 

13.0 

13.0 

0.0 

6.0 

3.00 

80.0 

ll.C 

90,000 

1.9 

Aug.  22    21.0    10.0 

4.4 

5.6 

3.0 

2.0 

1.0 

6.0 

4.60 

30.0 

12.C 

160,000 

1.8 

Aug.  24    20.0!     9.2 

6.0 

8.2 

10.0 

10.0 

0.0 

6.0 

8.80 

25.0 

lO.C 

ISO.OOC 

8.3 

Aug.  28    20.0      7.6 

6.4 

1.2 

8.S 

7.6 

1.0 

4.5 

1.S0 

20.0 

lo.d 

14.0 
14.0 
13.0 

36O,0OC 

1.6 

Aug.  30    20.0 

8.0 

4.8 

3.2 

8.5 

8.6 

0.0 

5.6 

1.40 

20.0 

100,00c 

1.8 

Sept.    li  20.0 

8.0 
15,0 

6.4 
7  0 

1.6 

R  n 

9.0 
fl  5 

5.0 
5  5 

4.0 
1  0 

6.0 

7  5 

1.75 
1  70 

15.0 
15  ft 

2.6 

Sept.    6|  22.0' 

2.8 

Sept.    7!  20.5     6.0 

3.2 

8.8 

7.5 

7.B 

0.0 

9.5 

1.70 

16.0 

12.0 

3.1 

Sept.    9'  22. Ol   15.6 

8.8 
7.6 

6.8 
10.4 

9.0 
10.0 

9.0 
10.0 

0.0 
0.0 

10.0 
11.0 

1.30 
2.20 

15.0 
16.0 

12.0 
11.0' 

3.1 

Sept.  15 18.0 

3.4 

Sept.  17,  22.5, 

17.8 

10.4 

6.f 

n.o 

9.0 

2.0 

11.0 

1.20 

10.0 

16.0 

3.5 

Oct. 
Oct. 
Oct. 


24 


Filter  rested  Irom  September  20 

Oct.    23,1  15.01  56.01  42.01  14.011  14.01 L 

Oct.    25!  14.6    16.0   14.0     l.q  10.0 . 

Oct.    27! I    8.0I     4.0I    4. oil    8.0I 1. 

Filter  rested  from  October  30  to  November 

Nov.  21|  Nov.  22i|  14.0    48.01  20.01  28.01  13.01 I 

Nov.  241 ,.    50.0    28.0    22. Ol    8.0 

Nov.  26:'  12.0    40. ol  20. ol  20. 0'  12.0| I 

Filter  rested  from  November  29 


Nov.  83 
Nov.  86| 


Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb.  11 

Feb.  14 

Feb. 

Feb. 

Mar. 

Mar, 

Mar. 

Mar 

Mar, 

Mar 

April  14 

April  30 


Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb.  18 

Feb.  16 

Feb.  82 

Feb.  25 

Mar.    3 

Mar.    6 

Mar.  11 

Mar.  14 

Mar.  24 

April  111 

April  29J 

May     71 


7.0, 
8.6 


9.5 
11.0 
7.3 
7.0 
8.0 
9.0 
4.6 
7.0 
6.0 


76.0 
54.0 
70.0 
15.0 
37.0 
23.0 
29.0 

ar.o 

32.0 
28.0 
38.0 
32.0 
36.0 
30.0 
5.2 i  20.0 


to  October  21,   inclusive. 

(  18.01  2.201    8.01  21.0;| ||     3.0 

20.0   0.60     8.0   11.0     160,009  

1  19. ol  O.8OI    9.0I  11. ol,! II     4.3 

6,  and  November  16  to  SO,  Inclusive. 

1  14. Oi  1.201  16.01  11.01    160,000[|     2.3 

8.0i  0.60    16.0     8.01      80,00a      4.0 

1    7.6)  O.8OI  2O.0I  12.01    100,000||     4.0 

to  December  8,  inclusive. 


7.2 

8.0 

6.8, 

7.3 

7.6 

7.2 

8.31 

9.2 

9.6' 

11.6 

13.3 

13.6 


38.0 
28.0 
62.0 
36.0 
24.0 
26.5 
37.5 
26.0 
87.0 
35.0 
46.0 
37.0 


44.0 
34.0 
33.0 
9.0 
18.0 
18.0 
17.0 
31.0 
20.0 
26.0 
34.0 
85.0 
28.0 
82.0 
18.0 
88.0 
14.0 
22.0 
24.0 
17.6 
19.0 
18.5 
30.0 
16.0 
28.0 
26.0 
23.0 


32.0 
30.0 
38.0 

6.0, 
19.0 

6.0' 
12.0| 

6.0 
12.0 

2.0 
14.0 

7.0 

7.0' 

8.0 

2.0| 
10.0: 

8.0 
30.0 
12.0 

6.5 

6.6 
19.0 

6.0 
12.0 

7.0 
19.q 
14.0 


19,  0 

1!^  0 

10.0 

10.0 

9.0 

1.0 

8.0 

4.0 

4.0 

9.0 

8.0 

1.0 

10.0 

9.0 

1.0 

12.0 

6.6 

6.5 

6.0 

6.0 

0.0 

7.0 

6.0 

1.0 

7.0 

6.0 

1.0 

7.0 

5.0 

2.0 

6.5 

6.5 

1.0 

7.5 

6.6 

1.0 

-8.0 

7.0 

1.0 

8.5 

7.5 

1.0 

7.0 

6.0 

1.0 

7.5 

7.6 

n.o 

7.0 

6.0 

1.0 

9.0 

8.0 

1.0 

7.6 

6.5 

1.0 

9.0 

7.0 

8.0 

8.0 

7.0 

1.0 

8.0 

7.0 

1.0 

11.0 

11.0 

0.0 

10.0 

9.0 

1.0 

tf.U 

9.0 

0.0 

19.0 

0.80 

80.0 

18.0 

0.6(1 

Sft.O 

10.0 

0.70 

30.0 

9.0 

0.40 

20.0 

8.0 

0.40 

16.0 

10.0 

0.60 

18.0 

9.0 

0.40 

20.0 

8.5 

0.40 

12.0 

8.0 

0.40 

12.0 

7.0 

1.10 

15.0 

10.0 

0.10 

18.0 

11.0 

0.20 

16.0 

7.6 

0.40 

16.0 

9.5 

0.10 

15.0 

10.0 

0.10 

18.0 

7.5 

0.80 

12.0 

8.0 

0.05 

15.0 

7.6 

0.10 

15.0 

9.0 

0.30 

18.0 

7.0 

0.10 

80.0 

6.5 

0.20 

16.0 

7.0 

0.20 

18.0 

6.0 

0.30 

25.0 

8.0 

0.20 

80.0 

8.0 

0.80 

25.0 

9.0 

0.80 

20.0 

8.0 

0.10 

86.0 

26.0, 
17.0! 
13.01 
12.0 
13.0 
13.0 
13.0 
12.0 
18.0 
12. a 
17.0 
12.0 
13.0 
81.0 
19.0 
14.0 
13.0 
16.0 
14.0 
17.0 
13.0 
17.0 
15.0 
13.0 
14.0 
19.0 
20.0 


70,000,, 
9O,00Oi 


60,000 

'iio^ooo 

150,000 

100,000 

60,000 
60,000 
180,000 
160,000 
110,000 
270,000 
60,000 
110,00(^1 
110,000, 
80,000 
70,000 
90,000 

90,000: 
120,00a 

80,000 

150,000; 

loo.oodi 

100,000 
270,0' 


2.7 
2.6 
2.8 


3.4 
2.8 
4.6 
3.9 
3.5 
3.2 
3.8 
3.0 
3.8 
3.3 
4.1 
4.3 
3.1 
3.3 
3.3 
3.7 
3.5 
3.3 
3.1 
3.6 
6.3 
6.3 


seweragb;  commission. 
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TABLE  No.  15. 


Period 
Covered 
1907-8 


To 


Susp'd  Solids 


g.Sf 


PART 

s  per  million 

NITROGEN  AS 

■s 

3 

Organic 

.9 

g 

5 

■a 
1 

9 

i 

ta 

1 

>> 

M 

1 

H 

" 

m 

bi 

i2 

Z 

0 

n 

OS 
SS 

S  » 

o  a  !r 


Effluent  From  Six-foot  Sprinkling  Filter  2"  to  4"  Stone. 


Sept 

ao 

Sept. 

21 

Sept. 

22 

Sept. 

ilS 

Sept. 

21 

Sept. 

26 

Sept. 

S8 

Sept. 

2» 

Sept. 

80 

Oct. 

1 

Oct. 

2 

Oct. 

3 

Oct. 

6 

Oct. 

7 

Oct. 

8 

Oct. 

9 

Oct. 

10 

Oct. 

11 

1 
22.0    32.0    31.0     1.0    14.0,  13.0 

2.0 

17.0 

0.20 

0.S 

21.0 

3,600,000 

38.0    38.0     O.Oj  11.0    10.0 

1.0 

17.0 

0.90 

1.0 

n.c 

19.5    27.0    18.0     9.0!  I8.0!  IS.O 

0.0 

11.0 

0.70 

6.0 

17.C 

1,500,000 

20.0   15.0     5.01    9.0'     8.0 

1.0 

16.0 

1.00 

5.0 

13.(1 

980,000 

19.0    62.0 

37.0   16.0,13.0    13.0 

0.0 

16.0 

0.40 

0.0 

26.0 

110,000 

19.0    48.0 

36.0   12.0!  13.0;  12.0 

1.0 

19.0 

0.20 

0.0 

IS.f 

19.0  168.0 

78.0   90.0   16.01  13.0 

8.0 

23.0 

0.00 

0.0 

84. C 

1,900,000 

17.0  144.0   80.0   64.0   12.0     8.0 

4.0 

19.0 

0.80 

0.0 

81.0 
28.0 

610,000 

17.5  120.0 

58.0   62.0   11.0     8.0 

3.0 

22.0 

0.60 

2.0 

400.000 

Oct.  30  Oct.  31. 
Nov.  li  Nov.  2'. 
Nov.    3i  Nov.    41 


Filter  rested  from  October  22  to  29,  inclusive. 

...122.01  70.01  52.0  16.01 >.  24.01  0.101    0.01  28.0 

...,  70.0   44.0    26.01  17.0 21.0   1.00     2.0    28.0' 

1.0    78.0   62.01  26.0i  14. 0| 24. Ol  O.6OI    2.01  32.0 

inclusive. 


Filter  rested  from  November  7  to  14, 


Nov. 

Nov. 

Nov. 

Dec. 

Dec. 

Dec. 

Jan. 

Jan. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

May 

July 

July 

Sept. 

Sept. 


15  Nov.  16 

17  Nov.  18 

29 

11  Dec."  ia] 

13  Dec.  14 

16  Dec.  16 
6  Jan.  8 
9  Jan.  11 

16   Jan.  18 

19   Jan.  21 

3,  Feb.  5 

6'  Feb.  8 

12|  Feb.  14 

16j  Feb.  17 

21:  Feb.  23 

24  Feb.  26'i 
29   Mar.  2 

3;  Mar.  6 
lOi  Mar.  12 
IS   Mar.  15 

18  Mar.  23 
28!  April  10 

25  May  26 
13!  July  26 
27  Aug.    8 

7:  Sept.  19 
21:  Oct.     3 


.0  84 
.0  1^ 
0  116 
0  76 
0  40 
0  36 
3  61 
0    37 


.7  40 

.8  62 

,5  44 
,7,  48 

,0  63 

,8  44 

,5  55, 

,0  48 

6  47, 

9  68 
0  123, 

,1  67, 

6  66 

5  32, 

2  47, 


0,  52.0 
.01102.0 
.0!  82.0 
.0,  60.0 
.Ol  3S.0, 
.01  20.0' 
.Oi  36.0' 

0  33.0: 
.o[  33.0; 

.0  74.0, 

.0|  40.0 

,0;  40.0 

,01  28.0 

,0  50.0 

01  32.0 
Oi  39.0 
0'  60.0 
0  36.0 

44.0 
42.0, 
38.0 
50.0 
105.0; 
42.0 
47.0 
28.0 
39.0 


32.0]  28.0: 

22.0  I6.0I 

34.0  16.0 

26.0  14.0 
8.O1  17. Ol 

16.0  16.0 

16.0  10.0 

4.0  6.0j 
1.0,  9.0; 

11.0  11.0 

12.0  11.0' 

6.01  12. ol 
12.0'  9.0I 


12.0 

12.0 

9.0 

13.0 


11.0! 

8.0 

ll.Ot 

11.0: 


8.0,1  12. Oi 
11.0   12.01 

6.0|  lO.Ol 
9.0   13.0 

2.0  18.0 
18.0:  16. 0| 
15.0'  9.0 
19.0i    7.0 

4.01  10.0 
8.0     7.0 


7.0 

5.0 

8.0 

9.0 

9.0 

lO.Oi 

7.0 

9.0 

7.0 

9.0: 

8.0 

10.0 

10.0 

7.0, 

11.0 

16.0 

12.0 

6.0; 

5.0 

9.0 

6.0 


3.0 

1.0; 


l.Ol  16 
2.0i  20 
2.0  18 
2.0;  16 
2.0  13 
2.0  16, 
l.Oi  17 
2.0'  12 
3.0  17 
2.0  15 


0.70; 
1.10' 
0.60 
1.60: 
0.601 
O.6O' 
0.40 
0.40 
0.10 
0.00 
0.20 
0.40 
0.30 
0.40 
0.20 
0.20 
0.40 
0.20 
0.30 
0.10 
0.20 
0.40 
0.20 
0.80 
1.20 
0.60 
0.40 


3.0 
0.0 
2.0 
1.0 
7.0 
7.0 
4.0 
4.0 
6.0 
4.0 
6.0 
8.0 
2.0 
4.0 
5.0 
5.0 
3.0 
3.0 
3.0 
7.0 
5.0 
2.0 
1.0 
2.0 
5.0 
1.0 
2.5 


37.0 
31.0 
36.0 
22.0 
19.0 
22.0 
39.0 
20.0 
26.0 
35.0 
.0 
30.0 
26.0 
32.0 
28.0 
28.0 
29.0 
30.0 
29.0 
26.0 
26.0 
28.0 
102.0, 
22.0, 
24.0 
22.0 
25.0 


350,000;| 
450,000 

400,oao{| 


380,000 
640,000 


320,000 
290,000] 


38.0,  470,000 


300,000 
340,000 


120,000 


3.6 
3.0 
8.8 
3.9 
3.7 
3.7 
1.4 
2.4 
3.3 

4.1 
3.8 


4.2 
3.9 
3.8 
5.2 
2.8 
3.1 
4.5 
3.8 
3.4 
3.2 
3.4 
3.4 
4.4 
4.1 
2.9 
3.8 
3.3 
3.1 
3.3 
3.2 


310,000 
300,000 

3.1 
8.6 

670,000 
600,000 
400,000 
450,000 

5.4 
4.9 
4.8 
5.2 
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REPORT  OF  THE 


TABLE  No  16. 


O 

a 
a 

PARTS  PER  MILLION 

d 
d 

I 

1 
1 

C  *4 

Covered 

Susp'D  Solids 

NITROGEN  AS 

i 

o 

ii 

1907-8 

1 

d 

Organic 

.a 

m 
1 

1 

1^ 

To 

Eg 

From 

1 

1 

1 

Settled  Effluent  Prom  Six-foot  Sprinkling  Filter  2"  to  4"   Stone. 


Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 


20 

Sept 

21 

2St 

Sept. 

29 

Hi 

Sept. 

26 

88 

Sept. 

29 

SO 

Oct. 

1 

2 

Oct. 

i 

<! 

Oct. 

7 

8 

Oct. 

S 

10 

Oct. 

11 

22.01 

li.i! 


19.0, 
19.0! 
17.0 

17.61 


21.0 
34.0 
24.0 
12.0 
36.0 
35.0 
61.0 
58.0 
36.0 


16.0 
28.0 
16.0 
6.0 
30.0 
29.0 
42.0 
39.0 
26.0 


6.0 

6.0 

8.0 

6.0 

6.0 

6.0 

19.0 

19.0 

10.0 


12.0 
12.0 
18.0 
12.0 
17.0 
12.0 
12.0 
9.0 
7.0 


12.0 

11.0 

18.0 

9.0 

15.0 

10.0 

8.0 

6.0 

3.0 


0.0 
1.0 
0.0 
3.0 
2.0 
2.0 
4.0 
3.0 
4.0 


17.0 
17.0 
11.0 
16.0 
14.0 
19.0 
22.0 
20.0 
23.0 


0.08 

0.0 

1.20 

8.0 

0.70 

4.0 

1.00 

6.0 

0.80 

1.0 

0.20 

0.0 

0.40 

1.0 

0.60 

0.0 

0.60 

2.0 

18.0 
9.P 

16. ( 
8.( 


12.0 
20.0 
18.0 
17.0 


3,800,000) 

i"oooT6o6 

660,000 
110,000 

'230^656 

320,000 
330,000 


S.S 
8.0 
3.8 
3.9 
3.7 
3.7 
1.4 
2.4 
3.3 


Filter  rested  from  October 


Oct. 

30 

Oct. 

31 

Nov. 

1 

Nov. 

I 

Nov. 

3 

Nov. 

13.0 

Nov. 

16 

Nov. 

16 

8.0 

Nov. 

17 

Nov. 

1£ 

12.0 

Nov. 

29 

12.0 

Uee. 

11 

Dec. 

12 

10.0 

Dec. 

13 

Dee. 

lA 

n.o 

Dec. 

15 

Dec. 

16 

12.0 

Jan. 

6 

Jan. 

f 

6.3 

Jan. 

9 

Jan. 

n 

6.0 

Jan. 

16 

Jan. 

IP 

8.0 

Jan. 

19 

Jan. 

21 

9.0 

Feb. 

3 

Feb. 

6 

6.2 

Feb. 

6 

Feb. 

S 

6.3 

Feb. 

12 

Feb. 

1-^ 

7.7 

Feb. 

15 

Feb. 

17 

7.8 

Feb. 

21 

Feb. 

at 

6.6 

Feb. 

24 

Feb. 

26 

6.7 

Feb. 

29 

Mar. 

2 

8.0 

Mar. 

3 

Mar. 

6 

7.8 

Mar. 

10 

Mar. 

IS 

7,6 

Mar. 

13 

Mar. 

l.'i 

9.0 

Mar. 

18 

Mar. 

23 

S.6 

Mar. 

28 

April  10 

10.9 

May 

26 

May 

26 

18.0 

July 

13 

July 

26 

22.1 

July 

27 

Aug. 

S 

22.6 

Sept 

7 

Sept 

19 

19.6 

Sept 

21 

Oct. 

3 

19.2 

,.0]  68.01  46.0,1  17.0 
1.0  37.0  22.0  14.0 
:.0i  28. 0|  I8.0I  13.0 


2  to  29, 
._|  25.01 


Inclusive. 


0.101    0.01 
0.70     2.0 

o.ooj   2.0I 

Filter  rested  from  November  7  to  14,  inclusive. 


28.0 
24. 0| 


21.0 
22.0 

240,000 

4.1 

360,0001 
640.000 

3.8 

30. Ol 



56.0 

36.0 

20.0 

16.0 
6.0 

30.0 
2.0 

14.0 
6.0 
4.0 
2.0 

23.0 

26.0 

1.40 

48  n 

32.0 
28.0 
44.0 
14.0 
6.0 

11.0 
16.0 
12.0 
17.0 
7.0 

23.0 
22.0 
19.0 
17.0 
17.0 

0.60 
0.40 
0.80 
0.60 
0.60 

34  n 

74  0 

16  n 

20.0 

22.0 

16.0 

12.0 

7.0 

6.0 

16.0 

0.60 

25.0 

21.0 

6.0 

4.0 

1.0 

16.0 

0.40 

24.0 

22.0 

9.0 

8.0 

1.0 

16.0 

0.10 

27.0 

26.0 

2.0 
6.0 
3.0 

11.0 

7.0 

4.0 

19.0 

0.00 

33.0 

27.0 

10.0 

8.0 

2.0 

18.0 

0.20 

19.0 

16.0 

10.0 

8.0 

2.0 

18.0 

o.m 

28.0 

16.0 

12.C 

9.0 

8.0 

1.0 

14.0 

0.40 

64.0 

40.0 

14.0 

10.0 

8.0 

2.0 

16.0 

0.60 

26.0 

20.0 

s.c 

8.0 

6.0 

3.0 

17.0 

O.IB 

30.0 

26.0 

4.C 

10.0 

9.0 

1.0 

12.0 

0.20 

25.0 

19.0 

6.0 
2.0 

13.0 
1.0 
4.0 
0.0 

IS.O 
3.0 

10.0 

7.0 

3.0 

17.0 

0.60 

31.0 

29.0 

13.0 

10.0 

3.0 

16.0 

0.20 

39.0 

26.0 

11.0 

9.0 

2.0 

14.0 

0.30 

26.0 

26.0 

7.0 

S.O 

2.0 

17.0 

0.20 

29.0 

26.0 

12.0 

10.0 

2.0 

16.0 

0.20 

42.0 

42.0 

13.0 

16.0 

2.0 

18.0 

0.20 

68.0 

60.0 

13.0 

11.0 

2.0 

13.0 

0.20 

28.0 

25.0 

8.0 

6.0 

2.0 

13.0 

0.80 

38.0 

23.0 

15.( 

6.0 

4.0 

2.0 

12.0 

1.10 

22.0 

20.0 

2.C 

9.0 

8.0 

1.0 

17.0 

0.60 

30.0 

25.0 

6.0 

6.0 

6.0 

1.0 

16.0 

0.40 

4.2 
3.9 
3.8 
5.2 
2.8 
3.7 
4.6 
3.8 
3.4 
3.2. 
3.4 
3.4 
4.4 
4.1 
2.9 
3.8 
3.3 
3.1 
3.3 
3.2 
3.1 
3.6 

'sa" 

4.9 
4.8 
6.2 
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TABLE  No.  17. 


Period 
Covered 
1907-8 


From 


To 


PARTS  PER  MILLION 

d 

Susp'D  Solids 

NITROGEN  AS 

1 

B 

Oroanic 

.9 

§ 

^ 

1 

ii 

ji 

1 

s 

T3 

1 

0 

a 

Is 

Eg 

■sip, 

«  a  W 


Effluent  Frou  Nine-foot  Sprinkling  Filter  2 

'  TO 

1"  Stone. 

Sept.  SO 

Sept.  21 

20.0 

21.0 

12.0 

9.0 

13.0 

12.0 

1.0 

16.0 

0.18 

0.8 

13.0 

i 
3,800.000^ 

3.5 

Sept.  22 

Sept.  23 



31.0 

26.0 

6.C 

IS.O 

10.0 

3.0 

16.0 

1.20 

4.0 

8.0 

3.0 

Sept.  Si 

Sept.  2S 

19.6 

27.0 

19.0 

S.C 

18.0 

17.0 

1.0 

11.0 

0.»0 

6.0 

12.0 

800,000 

3.8 

Sept.  28 

Sept.  2S 

44.0 

22.0 

22  .C 

17.0 

16.0 

2.0 

14.0 

1.40 

8.0 

11.0 

400,000 

8.9 

Sept.  30 

Oct.     1 

ig.o 

70.0 

.<i8.0 

32.C 

18.0 

14.0 

2.0 

14.0 

1.00 

1.0 

20.01,000,000, 

3.7 

Oct.     2 

Oct.     S 

17.0 

51.0 

35.0 

16.( 

16.0 

9.0 

6.0 

17.0 

1.10 

4.0 

14.0 

_J 

3.7 

Oct.     6 

Oct.     7 

18.0 

91.0 

47.0 

44.( 

9.0 

7.0 

2.0 

21.0 

1.80 

4.0 

21.0 

480,000 

1.4 

Oct.     8 

Oct.     9  17.0 

lOR.O 

«S.0 

40.(1 

10.0 

6.0 

4.0 

17.0 

I.IU 

4.0 

21.0 

260,00(^ 

2.4 

Oct.   10 

Oct.   11 

17.0 

S2.0 

30.0 

22.0 

6.0 

6.0 

0.0 

20.0 

1.20 

6.0 

16.0 

250,000 

3.3 

Filter  rested  from  October  22  to  29,  inclusive. 


Oct. 
Nov. 
Nov. 

Nov. 
Nov. 
Nov. 
Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
May 
July 
July 
Sept. 
Sept. 


Oct.    31; 1152.01  84.01  ( 

Nov.    2i 100.0  46.0   64.0 

Nov.    4i  13.0,il20.0l  64.0l  66.( 


Nov.  16 
Nov.  18 


21.01 
20.0 
22.0I 


0.101    0.01  28.01 
0.80     4.0    25.0, 

i.ool   s.ol  23.0I 


Dee.  12, 
Dec.  14 
Dec.  16 
Jan.  8 
Jan.  11 
Jan.  18 
Jan.  21 
Feb.  6 
Feb.  8 
Feb.  14I 
Feb.  171 
Feb.  23 
Feb.  26 
Mar.  2i 
Mar.  5 
Mar.  12 
Mar.  15 
Mar.  23 
April  10 
May  26 
July  25 
Aug.  8 
Sept.  19 
Oct.     3 


7.0:100.0 

64.0 

36.0[ 

11.0    72.0 

40.0 

32  .C 

ll.Ol   52.0 

42.0 

lO.C 

8.8: 

62.0 

60.0 

12.0 

8.0 

38.0 

22.0 

le.n 

8.0 

34.0 

12.0 

22.a 

7.3160.0 

119.0 

41.C 

6.6; 

21.6 

17.6 

4.0 

7.0 

21.0 

20.0 

1.0 

8.6 

76.0 

66.0 

10.0 

4.3 

42.0 

34.0 

8.C 

6.2 

34.0 

30.0 

4.0 

7.B 

46.0 

ii2.0 

14.0 

7.3    66.0 

60.0 

16.0 

6.S    40.0 

32.0 

S.O 

6.7    42.0 

35.0 

7.0 

8.0    52.0 

40.0 

12.0 

7.5    39.0 

32.0 

7.0 

7.6:  64.0 

44.0 

20.C 

9.0:  75.0 

66.0 

19.0 

8.8 '150.0 

UO.O 

40.C 

10.9 

156.0 

124.0 

32.C 

18.0 

61.0 

53.0 

8.t 

2S.1 

.51.0 

39.0 

18 .( 

22.6 

.S2.0 

27.0      5.0 

19.6 

34.(1 

31. Oi    3.0 

19.1 

37.0 

27.0 

10.(^1 

1  No 

vemb 

er  7 

29.0 

9.0 



13  0 

13.0 

22.0 

6.0 

13.0 

8.0 

S.O 

7.0 

7.0 

0.0 

9.0 

8.0 

1.0 

9.0 

7.0 

2.0 

8.0 

6.0 

2.0 

9.0 

7.0 

2.0 

8.0 

6.0 

2.0 

10.0 

7.0 

3.0 

7.0 

6.0 

2.0 

10.0 

8.0 

2.0 

10.0 

9.0 

1.0 

8.0 

6.0 

2.0 

11.0 

8.0 

3.0 

S.fl 

7.0 

1.0 

24.0 

22.0 

2.0 

23.0 

17.0 

6.0 

14.0 

12.0 

2.0 

8.0 

6.0 

2.0 

7.6 

3.6 

4.0 

11.0 

9.0 

2.0 

6.0 

4.0 

1.0 

to  14,  inclusive. 


24.0 

2.80 

4.0 

23.0 

0.60 

1.0 

21.0 

0.60 

7.0 

16.0 

1.20 

4.0 

14.0 

0.50 

9.0 

16.0 

0.60 

9.0 

15.0 

0.50 

7.0 

18.0 

0..S0 

10.0 

12.0 

0.10 

10.0 

16.0 

0.20 

9.0 

16.0 

0.20 

10.0 

16.0 

0.10 

7.0 

12.0 

0.40 

8.0 

13.0 

0.40 

10.0 

13.0 

0.10 

10.0 

10.0 

0.16 

8.0 

13.0 

0.40 

10.0 

13.0 

O..TO 

8.0 

11.0 

0.40 

10.0 

13.0 

0.20 

20.0 

12.0 

0.20 

12.0 

16.0 

0.40 

16.0 

11 .0 

0.40 

6.0 

10.0 

1.60 

8.0 

7.6 

1.80 

9.0 

14.0 

0.20 

10.0 

13.0 

0.60 

16.0 

360,0001 
330,000 
990,000 


300,000, 
270,000 


450,0 


640,000| 
690,0 
680,0 
360,000! 


4.1 
8.8 


4.2 
3.9 
3.8 
5.2 
2.8 
3.7 
4.6 
3.8 
3.4 
3.2 
3.4 
3.4 
4.4 
4.1 
2.9 
3.8 
3.3 
3.1 
3.3 
3.2 
3.1 
3.6 

"s'.i" 

4.9 
4.8 
6.2 
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REPORT   OF   THE 


TABLE  No.  18. 


n 

i 

PARTS  PER  MILLION 

u 

w 

3» 

Covered 

Snsp'D  Solids 

NITROGEN  AS 

6 

1 

1907-8 

1 

.1 

I 

Organic 

1 

1 

1 

Il 

To 

From 

1 

J3 

s 

m 

Settled  Effluent  From  Nine-foot  Sprinkling  Filter  2"  to  4"  Stone. 


Sept.  20 
Sept.  22 
Sept.  24 
Sept.  28 
Sept.  30 
Oct.  2 
Oct.  6 
Oct.  8 
Oct.    10 


Oct.  30 
Nov.  1 
Nov.    sI 

Nov.  15 
Nov.  17 
Nov.  28 
Dec.  11 
Dec.  13 
Dec.  16 
Jan.  6 
Jan.  9 
Jan.  16 
Jan.  19 
Feb.  S 
Feb.  6 
Feb.  12 
Feb.  15 
Feb.  21 
Feb.  24 
Feb.  29 
Mar.  3 
Mai.  10 
Mai.  13 
Mai.  18 
Mai.  28 
May  25 
July  13 
July  27 
Sept.  7 
Sept.  21 


Sept.  21 
Sept.  23 
Sept.  25 
Sept.  29 
Oct.  1 
Oct.  31 
Oct.  71 
Oct.  9 
Oct.   Ill 

Oct.    311 

Nov.  a' 

Nov.    4i 


Nov.  16 
Nov.  18 

Dec."  12 
Dec.  14 
Dec.  16| 
Jan.  8 
Jan.  ni 
Jan,  18 1 
Jan.  2li 
Feb.  6' 
Feb.  8' 
Feb.  14 
Feb.  17,; 
Feb.  23|| 
Feb.  26, 
Mai.  2 
Mai.  6 
Mai.  12; 
Mai.  14 
Mai.  23" 
April  10  i 
May  26:1 
July  26] 
Aug.  8 
Sept.  19 
Oct.     3 


19.5 


19.0 
17.0 

18.0| 
17.0 
17.0' 


17.0 
27.0 
16.0 
14.0 
S3.0 
78.0 
45. 0, 
44. Ol 
28. Ol 


12.0 

5.4 

12.0 

10.0 

22.0 

6.0 

11.0 

11.0 

8.0 

7.0 

17.0 

17.0 

14.0 

0.0 

17.0 

12.0 

20.0 

13. C 

12.0 

12.0 

69.0 

9.C 

11.0 

8.0 

34.0 

U.C 

9.0 

8.0 

30.0 

14. C 

9.0 

6.0 

19.0 

9.0 

5.0 

6.0 

2.0 
0.0 
0.0 
6.0 
0.0 
3.0 
1.0 
3.0 
0.0 


16.0 
16.0 
11.0 
14.0 
14.0 
18.0 
20.0 
17.0 
19.0 


0.13 
1.00 
1.00 
1.40 
0.90 
0.80 
0.80 
1.20 
1.30 


1.5 
5.0 
8.0 
6.0 
3.0 
3.0 
5.0 
6.0 
6.0 


17.03,800,000 

7.0 
13.0 

8.0 
22.0 
11.0 
19.0 
18.0 
15.0 


650,000 
390,000 
160,000 


680,000 
200,000, 
2SO,000! 


Filtei  lested  liora  October  22  to  29,  inclusive. 


jl  98.01  60.01  36.01  17.01 | [  21.01 

58.0   36.0   22.q  12.0 20.0 

13.0!    40. ol  26.0J  14. oil  14. ol I I  21. ol 

Filter  lested  (rom  November  7  to  14, 

24.0 
22.0 
21.0 
16.0 
14.0 
16.0 
16.0 
13.0 
11.0 
16.0 
15.0 
16.0 
11.0 
13.0 
13.0 
10.0 
14.0 
13.0 
11.0 
13.0 
12.0 
15.0 
11.0 
10.0 
7.6 
14.0 
12.0 


7.0  140.0 

76.0 

64.0 

11. Ol    50.0 

26.0 

24.0, 

11.0 :  36.0 

30.0 

6.0: 

8.3'  34.0 

30.0 

4.0; 

8.0!  22.0 

14.0 

8.0; 

8.0'   22.0 

6.0 

16.0, 

7.31  26.0 

22.0 

4.0 

6.5    16.0 

11.0 

ij'.O 

7.0    16.0 

12.0 

3.0 

8.5,  20.0 

18.0 

2.0 

4.S    26.0 

22.0 

4.0 

6.2    28.0 

27.0 

1.0 

7.5    24.6 

17.0 

7.5 

7.3    28.5 

20.5 

8.C 

6.6    21.0 

14.0 

7.C 

6.7:   26.6 

19.0 

7.5 

8.0    22.0 

15.6 

6.5 

7.5    20. Q 

14.5 

6.6 

7.61    23.0 

16.6 

7.6 

8.0'    23.6 

20.0 

3.5 

8.8    38.0 

28.0 

lO.C 

10.9    42.0 

30.C 

12. C 

18.0    49.0 

46.0 

3.C, 

22.1,    27.0 

20.0 

7.C 

22.6    21.0 

21.0i     0.0[ 

19.5    17.0 

I6.O1    i.ol 

19.1    24.0 

20.0 

4.01 

18.0 

11.0 

10  0 

21  n 

5.0 

8.0 

6.0 

2.0 

7.0 

7.0 

0.0 

11.0 

9.0 

2.0 

10.0 

7.0 

3.0 

10.0 

9.0 

1.0 

7.0 

6.0 

1.0 

8.0 

7.0 

1.0 

10.0 

8.0 

2.0 

8.0 

7.0 

1.0 

8.0 

7.0 

1.0 

7.0 

6.0 

1.0 

8.0 

6.0 

2.0 

10.0 

7.0 

3.0 

8.0 

7.0 

1.0 

12.0 

10.0 

2.0 

21.0 

15.0 

6.0 

13.0 

11.0 

2.0 

7.0 

6.0 

1.0 

3.5 

2.5 

1.0 

8.0 

7.0 

1.0 

6.0 

4.0 

1.0 

0.401    0.01 
0.80     4.0 

i.ool   5.0I 

inclusive 
2.80     4.0 


27.0|] 
20.q 
22.0" 


290,00011 
200,000 
340,000l 


0.60 
0.60 
0.60 
0.40 
0.70 
0.40 
0.60 
1.60 
0.10 
0.20 
0.10 
0.40 
0.60 
0.80 
0.10 
0.30 
0.40 
0.80 
0.20 
0.20 
0.30 
0.20 
1.30 
1.80 
0.20 
0.60 


1.0 

8.0 

3.0 

5.0 

7.0 

7.0 

8.0 

10.0 

9.0 

10.0 

7.0 

8.0 

8.0 

12.0 

7.0 

10.0 

8.0 

10.0 

16.0 

16.0 

10.0 

2.0 

8.0 

9.0 

9.0 

15.0 


30.0 

23.0 

21.0  _ 

15.0 

14. Oi 

16.0- 

22.0! 

13.0- 

16.0- 

21.0. 

30.0 

23.01- 

15.0 

26.0' 

24.0  _ 

20.0 

21.0- 

19.0 

20.0,- 

20.0  - 

19. 01 
19.0 
62.0- 
14.0 
14.0 
19.0 
18.0 


410,000 
460,000 


170,000 
170,000, 


130,000 


200,000 

iio^ooo 

330,000' 

iso'ooOi 
"iio^ooo' 


160,0001  i 
170,000  ■ 


230,000 

300,000:; 

230,000,1 
300,000,1 


3.S 
3.0 
3.8 
8.9 
3.7 
3.7 
1.4 
2.4 
3.3 


4.1 
3.8 


4.2 
3.9 
3.8 
5.2 
2.8 
3.7 
4.6 
3.8 
3.4 
3.2 
3.4 
3.4 
4.4 
4.1 
2.9 
3.8 
3.3 
3.1 
3.3 
3.2 
3.1 
3.6 


5.4 
4.9 
4.8 
5.2 
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TABLE  No.  19. 


U 

i 
a 

a 

PASTS  PER  MILUON 

0 
d 

I 
.S 

1 

II 

Covered 

Susp'D  Solids 

NITROGEN  AS 

V 

0 
& 

Is 

1907-8 

^ 

il 
1^ 

■2 

Organic 

1 
1'^ 

i 

1 

To 

From 

^ 

P 

& 

Effluent  From  Twelve-foot  Sprinkling  Filter  2"  to  4"  Stone. 


Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 
Nov. 
Nov. 

Nov. 
Nov. 
Nov. 
Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Peb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
May 
July 
July 
Sept. 
Sept. 


20 

Sept. 

21I 

32 

Sept. 

23 

24 

Sept. 

26^ 

28 

Sept. 

29| 

80 

Oct. 

11 

2 

Oct. 

31 

6 

Oct. 

7 

8 

Oct. 

9 

10 

Oct. 

11'! 

20.0 

46.0 

28.0 

17.0 

13.0 

10.0 

8.0 

16.0 

0.25 

1.0 

20.0 

1 
4,800,000 

46.0 

33.0 

13.(1 

17.0 

14.0 

3.0 

16.0 

1.30 

5.0 

lO.C 



19.5 

33.0 

19.0 

14.0 

18.0 

17.0 

1.0 

11.0 

0.90 

5.0 

12.C 

560,000 

31.0 

21.0 

lO.C 

12.0 

9.0 

8.0 

18.0 

1.60 

6.0 

9.0 

420.000 

19.0 

57.0 

27.0 

30.C 

13.0 

12.0 

1.0 

12.0 

1.20 

."S.O 

16.^ 

160,000, 

16.0 

!  fiO  0 

82,0 

9SX 

n.o 

11.0 

n.fl 

15  0 

1  ?« 

5.0 

15.0 
24.0 
20.0 

I8.0I 



18.0 

88.0 

49.0 

39.0 

9.0 

7.0 

2.0 

18.0 

1.80 

6.0 

190,000 

18.0 

1  92.0 

48.0 

44. C 

9.0 

fi.O 

8.0 

16.0 

1.20 

5.0 

180,000 
210,000l 

16.6 

;  48.0 

24.0 

24.0l 

6.0 

4.0 

1.0 

18.0 

1.60 

9.0 

Filter  rested  from  October  22  to  29,  Inclusive. 


Oct.  81[ 
Nov.  2 
Nov.    *! 


13.0 


102.011  74.01  28.' 
76.0  88.0  38.1 
60.0(1  32.0I 


17.0 
13.0 
13.0 


I  20.0| 

18.0 

, I  2O.0I 


0.01  24.0(1 
4.0   18.0 


0.201 
1.60 
l.OOl     6.0I  26.01 


260,0001 
340,000j 
490,000!1 . 


Filter 

rested  from  November  7 

to  14 

,  Inclusive 

. 

16 

Nov. 

16 

7.0 

140.0 

76.0 

64.0( 

38.a 

20. Ol 

24.0 

23.0 

4.40 

9.0 

31.0: 

360,000 

17 

Nov. 

Ifl 

11.0 

76.0 

38. 0 

10.0 



20.0 

0.80 

1.0 

20.0 
19.0 

430,000^ 

2S 

11.0 

50.0 

80.0 

11.0 

19.0 

0.50 

15.0 



n 

Dec. 

12 

9.0 

48.0 

38.0 

10.0 

12.0 

15.0 

0.80 

7.0 

16.0 

210,000 

u 

Dec. 

14 

9.0 

.w.o 

20.0 

10.0, 

17.0 



13.0 

0.40 

8.0 

12.0; 

220,000' 

IS 

Dec. 

1« 

9.0 

32.0 

10.0 

22.0 

8.0 

13.0 

0.60 

12.0 

16.0 

6 

Jan. 

£ 

6.0 

48.0 

34.0 

14.0 

9.0 

7.0 

2.0 

12.0 

0.40 

12.0 

23.0 

26O,006 

9 

Jan. 

11 

6.5 

19.0 

10.6 

8.6 

12.0 

12.0 

0.0 

8.5 

0.30 

12.0 

13.0, 

16 

Jan. 

1£ 

7.0 

26.0 

24.0 

2.0, 

9.5 

6.6 

3.0 

9.6 

0.00 

16.0 

14.0 

. 

19 

Jan. 

21 

8.0 

33.0 

30.0 

a.c 

2.0 

2.0 

0.0 

19.0 

0.20 

16.0 

19.0 

250,000 

3 

Feb. 

6 

4.7 

46.0 

41.0 

5.C 

7.0 

6.0 

1.0 

15.0 

0.30 

12.0 

30.0 

6 

Feb. 

{ 

4.8 

31.0 

26.0 

B.C 

7.0 

6.0 

1.0 

14.0 

0.10 

8.0 

21.0 

le.ffl 

12 

Feb. 

U 

7.3 

.'!6.0 

22.0 

14.( 

8.0 

6.0 

2.0 

11.0 

O.SO 

10.0 

210,000 1 

15 

Feb. 

17 

7.5 

60.0 

36.0 

14.f 

9.0 

8.0 

1.0 

13.0 

0.40 

10.0 

26.0 
22.0 
19.0 

180,00( 

21 

Feb. 

29 

6.0 

m.n 

24.0 

12.C 

8.0 

6.0 

2.0 

12.0 

0.16 

12.0 

, 

24 

Feb. 

26 

6.7 

37.0 

,S1.0 

6.(1 

8.5 

7.6 

1.0 

7.6 

0.10 

10.0 

330,000 

29 

Mar. 

2 

7.B 

24,0 

20.0 

4.f 

7.0 

6.0 

1.0 

13.0 

0.40 

12.0 

18.0 
20.0 
20.0 

3 

Mar. 

5 

7.6 

26.0 

21.0 

6.f 

9.0 

8.0 

1.0 

11.0 

0.20 

12.0 

240,000 

10 

Mar. 

12 

7.3 

45.0 

29.0 

IB.f 

9.0 

8.0 

1.0 

10.0 

0.20 

12.0 

13 

Mar. 

15 

7.0 

66  0 

48.0 

18.f 

9.0 

8.0 

1.0 

12.0 

0.20 

20.0 

26.0 

—— — 

18 

Mar. 

23 

8.8 

78.0 

68.0 

15.f 

13.0 

11.0 

2.0 

10.0 

0.20 

15.0 

24.0 

160,000 

28 

AprniO 

11.1 

66.0 

46.0 

10. f 

21.0 

19.0 

2.0 

11.0 

0.40 

20.0 

22.0 
20.0 
I7.0I 

180,000 

"■320^600 
350,000 

25 

May 

26 

18.0 

90.0 

73.0 

17. C 

16.0 

10.0 

5.0 

11.0 

0.80 

10.0 

13 

July 

25 

22  0 

40.0 

.S3.0 

7.f 

6.5 

5.5 

1.0 

8.5 

0.80 

15.0 

27 

Aug. 

fl 

22.6 

.57.0 

23.0 

34  .C 

6.0 

4.0 

2.0 

4.0 

1.80 

22.0 

14.(J 

7 

Sept 

If 

19.4 

33.0 

29.0 

4.0 
7.0 

9.0 

7.0 

2.0 

12.0 

0.40 

15.0 

19.U 

890,000 
280,000 

21 

Oct. 

3 

19.0 

30.0 

23.0 

6.0 

6.5 

1.0 

10.0 

1.40 

17.0 

19.0 

S.6 
3.0 
3.8 
3.9 
3.7 
3.7 
1.4 
2.4 
8.3 

4.1 
8.8 


4.2 
3.9 
8.8 
5.2 
2.8 
3.7 
4.6 
3.8 
3.4 
3.2 
3.4 
3.4 
4.4 
4.1 
2.9 
3.8 
3.« 
3.1 
3.3 
3.2 
8.1 
3.6 

's'a 

4.9 
4.8 
6.2 
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REPORT  OF  THE 


TABLE  No.  20. 


Period 
Covered 
1907-8 


PARTS  PER  MILLION 

0 

Susp'D  Solids 

NITROGEN  AS 

1 

p 

Organic 

1 

Q 

I 

1 

il 
J" 

1 

1 

13 
Q 

CO 

DQ 

I 

1 

1 

1 

is]  n 
V  OS  C8 


Settled  Effluent  From  Twelve-poot  Sprinkling  Filter  2"  to  4"  Stone. 


Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 


Oct. 
Nov. 
Nov. 

Nov. 

Nov. 

Nov. 

Dee. 

Dec. 

Dec. 

Jan. 

Jan. 

Jan. 

Jan. 

I-eb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Fetf: 

Mar. 

Mar. 

Mar. 

Mar. 

Mar. 

May 

July 

July 

Sept. 

Sept. 


Sept.  81 
Sept.  23 
Sept.  25 
Sept.  29 
Oct.  1 
Oct.  3 
Oct.  7 
Oct.  9, 
Oct.    Ill 


20.0 

10.0 

4.0 

6.0 

22.0 

21.0 

l.C 

19.5 

22.0 

7.0 

15.C 

9.0 

8.0 

1.(1 

19.0 

26.0 

16.0 

10.(1 

16.0 

30.0 

21.0 

9.C 

18.0 

36.0 

CT.O 

9.0 

18.0 

42.0 

26.0 

16.( 

16.6 

24.0 

14.0 

10.0 

11.0 

13.0 

14.0 

12.0 

12.0 

10.0 

8.0 

8.0 

4.0 


9.0 
18.0 
14.0 
11.0 
11.0 
9.0 
7.0 
6.0 
4.0I 


2.0 
0.0 
0.0 
1.0 
1.0 
1.0 
1.0 


16.0 
16.0 
11.0 
13.0 
12.0 
16.0 
18.0 


3.0   16.0 
0.0   18.0 


0.23 

1.60 

1.20 

1.1 

1.00 

1.10 

1.30 

1.20 

1.60 


1.5 
5.0 
8.0 
6.0 
4.0 
6.0 
6.0 
8.0 
8.0 


u.a 

7.0 


8  J 
16.1 

nj 

17.0] 
IS.ffl 
11.0! 


3,600,00<* 

"660I0OO 
300,00(y 

9o,oo(y 
'isolooo 

140,000 

170,000 


Filter  rested  from  October  22  to  29,  inclusive. 


301  Oct.  31  - 
1  Nov.  2|- 
3|  Nov.    41 

16  Nov.  161 

17  Nov.  18 


.-.[I  80.01  50.01  30.0,1  15.0] I  20.01  0.601    0.21 

.— f  37.0    19.0    18. 0:   12.0 ; 18.0    0.60     4.0 

;.o»  22. o|  12.0I  10. oil  11.0] I  20. o|  i.ool   5.0I 

Filter  rested  from  November  7  to  14,  inclusive. 


21.0 

16.01 
33.0 


300,00(J1 

260,00ffl 
370,000 


3.5 
3.0 
3.8 
3.9 
8.7 
3.7 
1.4 
)S.l 
3.3 


4.1 
3.8 


Dec.  12; 

Dee.  14 

Dec.  16| 

Jan .  8 

Jan.  11| 

Jan.  18 

Jan.  211 
Feb 


6 

141 
17 


Feb. 
Feb. 
Feb. 
Feb. 
Feb.  26: 
Mar.  2, 
Mar.  61 
Mar.  12: 
Mar.  16! 
Mar.  88, 
April  10 
May  26 
July   25 

27;  Aug.    8 
7    Sept.  19 

21    Oct.     3 


112.0 

54.0 

36.0 

30.0 

24.0 

24.0 

24.0 

16.0 

20.0 

22.0 

28.0 

S6.0 

25.0 

,6'  28.0 

,0|  19.0 

71  21.6 

,5l  14.6 

6'  16.6 

3    21.0 

0!  18.6 

8    18.0 

1    28.0 

63.0 

31.0 

20.0 

16.0 

32.0 


62,0 

60.0( 

1:3 

83  0 

95  0 

a  sfl 

10.0 

26.0 

9.0 



31.0 

0.60 

1.0 

30.0 

18.0 

19.0 

0.60 

16.0 

26.0 
18.0 

l:S 

9.0 
18.0 

15.0 
14.0 

0.40 
0.40 

10.0 
12.0 

8.0 

16.0 

8.0 

13.0 

0.70 

10.0 

22.0 

2.0 

7.0 

6.0 

1.0 

13.0 

0.30 

10.0 

10.0 

8.0 

8.0 

0.0 

8.0 

0.40 

18.0 

18.0 

9.6 

9.6 

0.0 

9.5 

0.00 

15.0 

18.0 

4.0 

3.0 

8.0 

1.0 

19.0 

0.10 

1S.0 

26.0 

2.0 

10.0 

8.0 

8.0 

14.0 

0.20 

18.0 

32.0 

4.0 

9.0 

8.0 

1.0 

13.0 

0.10 

8.0 

16.0 

9.0 

7.0 

6.0 

2.0 

11.0 

0.80 

10.0 

19.0 

9.0 

9.0 

7.0 

8.0 

13.0 

0.40 

10.0 

15.0 

4.0 

«.o 

4.0 

2.0 

13.0 

0.10 

12.0 

16.6 

6.0 

7.5 

7.6 

0.0 

7.6 

0.10 

10.0 

U.O 

3.5 

7.0 

6.0 

1.0 

13.0 

0.20 

12.0 

13.0 

3.6 

8.0 

8.0 

0.0 

11.0 

0.80 

12.0 

18.6 

2.6 

8.6 

7.5 

1.0 

9.6 

0.30 

12.0 

16.5 

8.0 

7.0 

6.0 

1.0 

12.0 

0.80 

20.0 

14.0 

4.0 

11.0 

7.0 

4.0 

.36.0 

0.25 

16.0 

28.0 

o.a 

9.0 
8.0 

19.0 

17.0 

2.0 

11.0 

0.30 

10.0 

64.0 

12.0 

10.0 

2.0 

11.0 

0.60 

R.O 

23.0 

6.5 

4.5 

1.0 

8.6 

2.00 

10.0 

U.O 

9.0 

4.0 

4.0 

0.0 

4.0 

1.60 

20.0 

14.0 

l.(J 
6.0 

7.0 

6.0 

1.0 

12.0 

0..30 

12.0 

26.0 

6.0 

3.0 

8.0 

11.0 

1.00 

17.0 

SEWERAGE    COMMISSION. 
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TABLE  No.  21. 


1 

fa' 

PARTS  PER  MILLION 

d 

eg 

1 

Covered 

Susp'D  Solids 

NITROGEN  AS 

1 

.1^ 

1907-8 

1 

g:l 

1* 

V 

Organic 

c 

n 

s 

1 

ta 

1 

|3« 

To 

From 

■0 

1 

(5 

m 

Effluent  From  Six-foot  Sprinkling  Filter  4"  to  6"  Stone. 


Sept.  ao 
Sept.  SSt 
Sept.  24 
Sept.  28 
Sept.  30 
Oct  ' 
Oct.  6 
Oct.  8 
Oct.   10 

Oct.  301 
Nov.  1 
Not.    3| 

Nov.  15 
Nov.  17 
Nov.  29 
Dec.   11 
Dec.  IS 
Dec.   16 
Jan. 
Jan, 
Jan.  16 
Jan.  19 
Feb 
I<eb 

Feb.  12 
Feb.  16 
Feb.  21 
Feb.  24 
Feb.  29 
Mar 


3.011  11.0 
16.0  16.0 
16.0   17.0 

3.0  16.0 


11. 1 


31. ( 


IS.O 

18.0 

13.0 

I  16.0 

8.0 


10.0 

14.0 

16.0 

8.0 

U.O 

10.0 

10.0 

7.0 

4.0 


1.0 
2.0 
1.0 
7.0 
2.0 
3.0 
3.0 
8.0 
4.0 


18.0 
17.0 
12.0 
16.0 
17.0 
20.0 
25.0 
21.0 
25.0 


0.07 
0.40 
0.70 
1.10 
0.30 
0.00 
0.00 
0.10 
0.30 


0.0 
0.0 
6.0 
2.0 
0.0 
0.0 
0.0 
0.0 
0.0 


470,000 


Oct. 
Nov. 
Nov. 


Filter  rested  from  October  22  to  29,  inclusive. 

1106. 01  68.01  88.0(1  21.01 I I  24.0(  0.001    0.01 

1    22.0    20.0     2.0   16.0 23.0    0.00     1.0 

I3.0I1  TS.ol  56.0I  22.0|J  I6.0I I I  23.0I  O.40I    l.Ol 

Filter  rested  from  November  7  to  14,  inclusive 


.0(1  670,000,1 
u».Ol  680,000. 
36.01    610,0001 


Nov. 

16 

Nov. 

18 

Dec. 

13 

Dec. 

1^ 

Dee. 

1« 

Jan. 

i 

Jan. 

11 

Jan. 

IS 

Jan. 

Zl 

Feb. 

E 

Feb. 

f 

Feb. 

14 

Feb. 

1; 

Feb. 

2S 

Feb. 

St 

Mar. 

i 

Mar. 

6 

7.0 
11.0 
11.0 

8.1 
8.0 
8.0 
6.0 
6.6 
7.0 
8.5 
4.8 
6.3' 
7.51 
7.8 
6.0 
6.5 
8.0 
7.2; 


166.0 
62.0 

132.0 
66.0 

68.0 

44.0 

66.0 

68.0 

34.0 

80.0 

68.0 

42.0 

96.0 

76.0 

49.0 

47.0 

Si4.0 

28.0 

63.5 

64.0 

64.0 

58.0 

72.0 

66.0 

106.0 

78.0 

108.0 

84.0 

90.0 

76.0 

124.0 

99.0 

99.0 

82.0 

90.0 

80.0 

24.0 
13.0 
16.0 
14.0 
18.0 
7.0 
12.0 
4.0 
9.0 
14.0 
12.0 
14.0 
14.0 
13.0 
10.0 
U.O 
12.0 
U.O 




86.0 

0.20 

0.0 

23.0 

1.10 

0.0 

__,._ 

22.0 

0.20 

2.0 

....- 

19.0 

0.10 

0.0 

17.0 

0.20 

2.0 

18.0 

0.30 

6.0 

6.0 

6.0 

21.0 

0.30 

1.0 

8.0 

1.0 

18.0 

0.20 

3.0 

8.0 

1.0 

17.0 

0.00 

2.0 

9.0 

6.0 

22.0 

0.00 

1.0 

8.0 

4.0 

20.0 

0.10 

1.0 

10.0 

4.0 

IB.O 

0.06 

1.0 

10.0 

4.0 

16.0 

0.25 

1.0 

10.0 

3.0 

18.0 

0.20 

1.0 

8.0 

2.0 

18.0 

0.10 

3.0 

8.0 

8.0 

15.0 

0.10 

1.0 

10.0 

2.0 

19.0 

0.20 

0.0 

8.0 

3.0 

18.0 

0.10 

1.0 

33.0 

1,100,000 

26. U 

1,300,000 

M  (1 

25.0 

530,000 

22.0 
24.0 
66.0 

790,000 

360,OOC 

22.0 

28.0 

_ 

40.(1 

43.0 

730,00C 

42.0 

34.0 

760,  OOC 

44.0 

1,000,00c 

41.0 

„„ 

42.0 

770,00c 

44.0 

_     _ 

37.0 

660,000 

3.0 
3.8 
3.9 
3.7 
3.7 
1.4 
2.4 
3.3 


4.1 

3.8 


4.2 
3.9 
3.8 
5.2 
2.8 
3.7 
4.6 
3.7 
3.4 
3.2 
3.4 
3.4 
4.4 
4.1 
2.9 
3.8 
3.3 
3.1 
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RBPORT  OF  THE 


TABLE  No.  22. 


Pekiod 
Covered 

i 

n 

a 
13 

PARTS  PER  MILLION 

o 

o 

i 

§1 

3" 

Susp'D  Solids 

NITROGEN  AS 

E 
1 

o 

ig 

igf^r-s 

I 

1 

Organic 

.2 

1 

p. 

To 

Kg 

1^^ 

From 

1 

IP 

s 

Settled  Effluent  From  Six-foot  Sprinkling  Filter  4"  to  6"  Stone. 


Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 


Oct. 
Nov. 
Nov. 

Nov. 
Nov. 
Nov. 
Dee. 
Deo. 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 


20 

Sept.  21 

20.0 

10.0 

10.0 

0.0 

11.0 

10.0 

1.0 

17.0 

2!! 

Sept.  2S 

39.0 

35.0 

4.(1 

16.0 

IB.O 

1.0 

17.0 

m 

Sept.  26 

10.0 

38.0 

26.0 

12.0 

17.0 

15.0 

2.0 

12.0 

S!8 

Sept.  2£ 

' 

34.0 

32.0 

2.(1 

14.0 

0.0 

6.0 

16.0 

30 

Oct.     1 

10.0 

31.0 

30.0 

l.d 

14.0 

12.0 

2.0 

16.0 

2 

Oct.     a 

17.0 

39.0 

32.0 

7.C 

21.0 

20.0 

i.n 

20.0 

6 

Oct.     7 

18.0 

64.0 

42.0 

22. r 

12.0 

10.0 

2.0 

24.0 

8 

Oct.     9 

16.0 

73.0 

61.0 

22. f 

11.0 

7.0 

4.0 

21.0 

10 

Oct.    11 

16.6 

4S.0 

33.0 

16.0 

8.0 

6.0 

2.0 

24.0 

0.08 
1.20 
0.70, 
1.201 
0.30; 
0.00 
0.10 
O.lOl 
0.301 


0.0 
0.0 
6.0 
3.0 
0.0 
0.0 
0.0 
0.0 
1.0 


20.0 
14.0 
16.0' 
14.0 
28.0 
20.0 
29.0! 
31.0 
23.0 


1,300,000 

i.ooo.ml, 
no.m 

'irorooo 

480,00(« 
450,000 


Filter  rested  from  October  22  to  29,  Inclusive 

301  Oct.    Sill I    92.01  64.01  38.0(1  11.01 I |  24.01 

1    Nov.    2 42.0   30.0   12.q  16.0 23.0 

Sl  Nov.     4!|  IS.ol  SO.Ol  38.0|  12.0||  IB.ol I I  22.0 

Filter  rested  from  November  7  to  14 


16 

Nov. 

161 

7.0 

64.0 

52.0 

12.0 

23.0 

26,0 

0.40 

1,0 

17 

Nov. 

li 

U.O;  66.0 

44.0 

12.0 

13.0 

23.0 

0.70 

0.0 

20 



11.0 

40.0 

34.0 

6.0 

17.0 

22.0 

0  10 

2.0 

11 

Dec. 

U 

8.1 

60.0 

38.0 

12.0, 

8.0 

10.0 

16.0 

19.0 

0.10 

0.0 

13 

Dec. 

W 

8.0 

26.0 

18.0 

20.0 

17.0 

0.30 

BO 

15 

Dec. 

le 

8.0 

30.0 

20.0 

8.0 

1R.0 

0.30 

3.0 

6 

Jan. 

t 

6.0 

46.0 

42.0 

3.0 

11.0 

8.0 

3.0 

20.0 

0.30 

1.0 

9 

Jan. 

u 

6.61 

26.6 

20.6 

6.0 

6.0 

6.0 

1.0 

ifl.n 

0  30 

3.0 

16 

Jan. 

lb 

7.0, 

24.0 

20.0 

4.0 

10.0 

8.0 

2.0 

17.0 

0,0s 

2.0 

19 

Jan. 

21 

8.5! 

42.0 

35.0 

7.C 

16.0 

10.0 

6.0 

21.0 

0.00 

1,0 

3 

Feb. 

6 

4.8 

30.0 

28.0 

2.C 

13.0 

12.0 

1.0 

19.0 

0.10 

1.0 

6 

Feb. 

i 

6.3 

39.0 

36.0 

4.C 

13.0 

10.0 

3.0 

IS.O 

0.06 

1,0 

12 

Feb. 

14 

7.b' 

68. 0 

48.0 

lO.t 

IS.O 

11.0 

2.0 

14  0 

0  S(0 

1.0 

15 

Feb. 

17 

7.3 

62.0 

46.0 

16.C 

14.0 

11.0 

S.O 

17.0 

0.20 

1.0 

21 

Feb. 

a 

6.0 

60.0 

40.0 

lO.t 

10.0 

8.0 

2.0 

18.0 

0,10 

3.0 

'M 

Feb. 

26 

6.6 

43.5 

30.6 

13.(1 

U.O 

7.0 

4.0 

16.0 

0.10 

1  0 

29 

Mar. 

Si 

8.0 

22.5 

19.0 

3.5 

12.0 

10.0 

2.0 

18.0 

0.20 

0.0 

3 

Mar. 

6 

7.8 

29.0 

24.5 

4.6 

U.O 

8.0 

S.O 

18.0 

0.10 

1.0 

[1,300,000( 
1,600,000 

'ieolooo 

710,000 


34.0 

29.0; 

34.0 

26.0^ 

22.0 

29.0' 

32.0,|1,000,000| 

21.0 

26.0  .. 

85.0, 

41.0|  930,000 
36.0... 
26.0 
87.0 
31.0 
31.0 
8.0 
33.0 


260,000 

'ioolooo 
"iioloofl 


3.0 
3.8 
3.9 
3.7 
3.7 
1.4 
2.4 
3.3 


4.2 
3.8 
3.8 
6.2 
2.8 
8.7 
4.S 
S.7 
3.4 
8.2 
3.4 
3.4 
4.4 
4.1 
2.9 
S.8 
8.8 
8.1 
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TABLE  No. 


Period 
Covered 

1907-8 


From 


To 


PARTS  PER  MILLION 

d 

Susp'D  Solids 

NITROGEN  AS 

"S 

fi 

3 

u 

Organic 

rt 

§ 

S 

3 

o 

§:l 
si 

■2 

1 

p 

i 

o 

03 

1 

^ 

1 

EH 

iA 

IX, 

H 

a 

Ui 

b4 

2 

2 

o 

n 

Is 

B 


Effluent  From  Nine-poot  Sprinkling  Filter  4"  to  6"  Stone. 


Sept.  20  Sept.  21]  20.0    57. 0|  44.0 

Sept.  221  Sept.  23!! 44. o!  36.0 

Sept.  24i  Sept.  25,;  19.0    35.0    24.0 

Sept.  28 i  Sept.  29 29.0  25.0 

Sept.  30'  Oct.      1^  19.0    65.0    42.0 

Oct.      3  Oct.      3i  16.0,;  54.0    38.0 

Oct.      6!  Oct.      7   17.0'l2o.0    78.0 

Oct.      8  Oct.      9    17.0,162.0102.0 
11   15.0!  86.0   62.0 


Oct.    10    Oct. 

Oct.'  30  Oct. 
Nov.  1  Nov. 
Nov.    31  Nov. 




13.0 

12.0 

8.0 

8.0 

16.0 

15.0 

11.0 

18.0 

14.0 

4.0, 

10.0 

lO.O 

23.0 

18.0 

15.0 

16.0 

12.0 

9.0 

47.0 

12.0 

8.0 

60.0 

12.0 

7.C 

34.0 

7.0 

6.0 

4.0 

18.0 

0.09 

0.2 

(I                  1 
20.0  3,600,000, 

1.0 

17.0 

0.80 

4.0 

10.(^f 1 

4.0 

12.0 

0.70 

5.0 

14.0,1,300,000; 

0.0 

15.0 

1.10 

5.0 

9.0 

920,000 

3.0 

14.0 

0.50 

1.0 

23.0 

490,000, 

3.0 

20.0 

0.30 

0.0 

14.01 

1 

4.0 

24.0 

0.00 

0.0 

27.0 

220,000 

5.0 

21.0 

0.20 

0.0 

24.0 

340,000 

1.0 

24.0 

0.40 

2.0 

21.0 

470,000 

Filter  rested  from  October  22  to  29,  inclusive. 


31 ' '  112. 0(  72.01  40.0:|  20.01 I i  23.01 

2,i 11  54.0    28.0    26.0!   13.0 22.0 

4!)  13. Ol  56.01  38. 0|  18. ol  14.0| I I  22. o| 


0.001    0.01 
0.20     2.0 
I.80I     5.0I 
Filter  rested  from  November  7  to  14,  inclusive 


28.01    540,0001 

23.0  3.'J0,O0O: 

28. 01  750,000,1 


Nov. 
Nov. 
Nov. 
Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 


15  Nov. 
17,  Nov. 

29' 

11  Dec. 
13 i  Dec. 
15   Dec. 

6   Jan. 

g;  Jan. 


Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 


5.0  124 
10.0  54 
11.0    60 

8.6    S2 

9.0    30 

9.0 

4.7 

5.5 

6.0 

7.5 

4.3 

4.5 

7.0 

7.3 

6.0 

6.3 

7.5 

6.8 


104.0! 
42.0: 
46.0' 
40.0 
22. ol 
22.0 
46.01 
19.0! 
41.0 
50.01 
42.0 
43.0 
36.0 
40.0 
30.0 
34.0 
32.0 
.31.0 


20.0 
12.0 
14.0 
12.0 

8.0 
16.0 

9.0' 

9.0; 

8.0. 
13.0 

4.0 

6.0 
15.0 

8.0, 
10.0 

9.0 

5.0; 

8.0 


26.0 
12.0 
15.0 
13.0 
14.0 

7.0 
11.0 

5.0 
15.0 
12.0 
11.0 

9.0 
10.0 
11.0 

7.0 
10.0 

9.0 

9.0 


— 





8.0 

3.0 

4.0 

1.0 

11.0 

4.0 

10.0 

2.0 

10.0 

1.0 

7.0 

2.0 

8.0 

2.0 

8.0 

3.0 

6.0 

1.0 

S.O 

2.0 

8.0 

2.0 

7.0 

2.0 

26.0 
22.0 
23.0 
19.0 
18.0 
18.0 
19.0 
16.0 
16.0 
21.0 
18.0 
19.0 
14.0 
17.0 
18.0 
16.0 
18.0 
17.0 


0.40 

0.0 

O.BO 

0.0 

0.40 

4.0 

1.00 

3.0 

0.30 

2.0 

0.80 

3.0 

0.30 

3.0 

0.40 

5.0 

0.05 

5.0 

0.00 

1.0 

0.10 

2.0 

0.06 

1.0 

0.26 

1.0 

0.20 

1.0 

0.15 

5.0 

0.60 

1.0 

0.40 

3.0 

0.20 

1.0 

30.0 

26.0,1 

36.0 

16.0 

15.0 

16.0' 

28.0. 

18. 0| 

21.0, 

38.0 

37.0 

38.0 

25.ffl 

38.0 

28.0 

86.0 

25.0 

28.0 


850,000 
100,000, 


440,000, 
650,000 


270,000 


730,000 
680,000 


80,000 
'190^600 


3.5 
3.0 
3.8 
3.9 
3.7 
3.7 
1.4 
3.4 


4.1 
3.8 


4.3 
3.9 
3.8 
5.2 

2.8 
3.7 
4.5 
3.8 
3.4 
3.2 
3.4 
3.4 
4.4 
4.1 
2.9 
3.8 
3.3 
3.1 


10 
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REPORT  Olf  THE 


TABLE  No.  24. 


0 
1 

0.' 
H 

PARTS  PER  MILLION 

d 
d 

S 
i 

u 

P 

Covered 

Susp'D  Solids 

NITROGEN  AS 

0 

^2 
1^ 

1907-8 

'J 

1 

E 

Organic 

■g 

In 

[0 

1 

7. 

To 

s 

From 

B 

B 

Rate  of  F 
Gallons 
Day 

Settled  Effluent  From  Nine-foot  Sprinkling  Filter  4"  to  6"  Stone 


Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 
Nov. 
Nov. 


Nov. 
Nov. 
Nov. 
Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 


Sept. 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 


301  Oct. 
1    Nov. 

Sl  Nov. 


15   Nov. 
17   Nov. 


Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 


19.0, 


19.0 


16.0 
32.0 
31.0 
6.0 
14.0 


11.0 

1 
6.0,i  11.0 

10.0 

1.0 

18.0 

0.10 

28.0 

4.0'  17.0 

14.0 

3.0 

17.0 

0.80 

16.0 

16.0,:  17.0 

14.0 

3.0 

12.0 

0.70 

2.0 

4.0,  16.0 

8.0 

8.0 

1S.0 

0.90 

11.0 

3.0,  12.0 

10.0 

2.0 

Ifi.O 

0.40 

25.0 

4.0:,  12.0 

10.0 

s.n 

19.0 

0.20 

40.0 

11.0,'    9.0 

9.0 

0.0 

23.0 

0.20 

47.0 

18. 0!,  11.0 

n.o 

0.0 

20.0 

0.40 

37.0 

12.0     7.0 

6.0 

1.0 

24.0 

0.60 

I 


16. Oil  29.0 
17.0!,  .01.0 
17.0;  65.0 
I5.0E  49.0 

Filter  rested  from  October  22  to 


.-11  86.01  48.01 
-I  36.0  23.0 
•Ol  30. 0!  24. 0| 


38.01]  80.01 

13.0    14.0 

6. oil  11.0' 


24.01 
23.0 
23. 0| 


0.0 
4.0 
5.0 

6.0 
0.0, 
0.0 
0.0, 
0.0 
2.0I 
inclusive. 
0.101  0.0| 
0.20  2.0 
I.60I    5.0I 


19.0  3,000,000 
11. ol 

16.01,000,000, 
13.0  640,000 1 
18.0   140,000 

18.0 __.' 

20.0 
22.0 
19.0 


260,000 
44(1, OOOJ 
470, 00(^ 


29.0,  640,00011 
24.0!  320,000 
23.0'    610,000 


Filter  rested  from  November  7  to  14,   inclusive. 


0,  92.0 

0,    64.0 

0,1  34.0 

44.0 

32.0 

32.0 

26.0 

20.0 

26.0 

47.0 

.TO.O 

86.0 

29.0 

29.0 

0'    26.0 

3,  23.5 

6,1  21.0 

81  28.5 


72.0 
48.0 
26.0 
36.0 
24.0 
12.0 
24.0 
16.0 
18.0 
41.6 
29.0 
34.0 
21.0 
22.0 
21.0 
20.0 
17.5 
22.5 


20. Oi 
16.0 
8.0 
8.0 
8.0 
20.0 
2.0 
6.0' 
8.0, 
5.6| 

2.0 
8.0 
7.0 
6.0! 
3.5i 
3.6 


22.0 

13.0 

14.0 

11.0 

16.0 

6.0 

10.0 

6.0 

16.0 

12.0 

14.0 

9.0 

10.0 

9.0 

8.0 

8.0 

9.0 

10.0 


26  0 

0  ?0 

0.0 

23.0 

0.50 

0.0 

22.0 

0.40 

4.0 

19  I) 

0  80 

1.0 

17,0 

0  SO 

5,0 

18.0 

0.60 

7.0 

7.0 

3.0 

19.0 

0.30 

3.0 

4.0 

1.0 

17.0 

0.50 

5.0 

10.0 

6.0 

15.0 

0.10 

6,0 

9.0 

3.0 

21.0 

0.10 

1.0 

11.0 

3.0 

18.0 

0.10 

2.0 

8.0 

1.0 

19.0 

0.05 

1.0 

8.0 

2.0 

14.0 

0.20 

1.0 

8.0 

1.0 

17.0 

0.40 

2.0 

7.0 

1.0 

18.0 

0.15 

5.0 

7.0 

1.0 

15.0 

0.60 

1.0 

S.U 

1.0 

18.0 

0..30 

2.0 

8.0 

2.0 

17.0 

0.10 

1.0 

950,000 
790,000 


32.0, 
22.0 

24.0 

10.0  i 
18.0 
20.0; 

25.  a 

16.0 
18.0 
27.0 
38. 0; 
30.0, 
22.0 
28.0 
24. 0| 
24.0 
31.0 

26.01  330,000; 


320,000 
390,000 


250,000 


430,000 
640,000 


600,0001 


3.5 
3.0 
3.8 
3.9 
3.7 
3.7 
1.4 
2.4 
3.3 


4.1 
3.8 


4.2 
3.9 
3.8 
5.2 
2.8 
3.7 
4.6 
3.7 
3.4 
3.2 
3.4 
3.4 
4.4 
4.1 
2.9 
3.8 
3.3 
3.1 
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TABLE  No.  25. 


Period 

Covered 

1907-8 


From 


To 


Susp'd  Solids 


PARTS   PER  MILLION 

u 

NITROGEN  AS 

-d 

d 

Organic 

1 
g 

« 

S 

0 
U 

a 

.a 

!3 

r3 

°          0, 

<,>t: 

•c 

g 

M 

X         3 

S< 

s 

H 

Q       to 

u. 

14 

^ 

0 

n 

;CQ 


Effluent  From  Twelve-foot  Sprinkling  Filter  4"  to  fi"  Stone. 


Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 
Nov. 
Nov. 

Nov. 
Nov. 
Nov. 
Dec. 
Dec. 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
May 
July 
July 
Sept. 
Sept. 


20  Sept. 

22  Sept. 

24  Sept. 

28  Sept. 

30  Oct. 

2  Oct. 

6  Oct. 

8  Oct. 

10  Oct. 


301  Oct. 
1  Nov. 
sl  Nov. 

15,  Nov. 
17   Nov. 

S9i 

11    Dec. 


Dec. 
Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
.Mar. 
May 
July 
Aug. 
Sept. 


211  Oct. 


20.0  j 

'i9?o! 


19.0 
15.0 

17.0 '138 
18.0;i40 
16.0  I  96 


I 

0  28.0 

0  30.0 

01  13.0 
0  19.0 
0  32.0 

1.0  35.0 

1.0  87.0 

1.0  84.0 

.0  61.0 


1.0  14.0  11.0 
4.0  14. 0|  13.0 
4.0:  IS.Ql 
13.0  11.0 
.01  12.0 
12.0 
13.  Oi 
12.0' 
8.0 


21.0 
61. 0! 
66.0' 
35.0. 


16.0 
9.0 

10.0 
9.0 
8.0 
6.0 
7.0 


3.0' 
l.Ol 
2.0 
2.0] 
2.0 
3.0; 
5.0 
6.01 
1.0! 


16. 0!  0.22 
16.01  0.80 
11. 01  0.80 
15.0  1.20 
14. Oi  0.60 
19.0  0.80 
22.0'  0.40 
20.0  0.70 
21.0    0.70 


I  [1 

0.0,  15.03,500, 

5.0,     9.0,|_ 

5.0'  13. 0|    850, 
5.0,     9.0 
2.0:  18.0 
2.0    15.0 
0.0,  2S.0 

1.0  24.0 

2.01  17.0 


450, 
190, 

'Wo, 

280, 
390, 


000 
000 
000 

060 1 
000 

oool 


Filter  rested  from  October  22  to  29,   inclusive. 


11108.0'  66. 0[  42.01  18.0 -._ 

66.0    28. Oi  Sa.Oi  15.0, 

13.01  42.0,  24.0    18.0]  13. oL.. 


24.01  0.101     0.0,  28.0      500,0001 

21.0  0.70      3.0    22.01    490,000, 

21. 01  l.OOl     6.0I  26.011    440, oool 


Filter  rested  Jrom  November  7  to  14,  inclusive. 


5.0 

10.0 

11.0 

7.8 

8.0 

8.0 

4.3 

6.5 

6.0 

7.5 

4.3 

4.S 

7.0 

4.5 

6.0 

6.5 

7.0 

6.5 

18.0 

21.7 

22.5 

18.9 

18.7 


93  0 

10  0 

13.0 

i«  r 

18  0 

8  n 

10.0 

7.0 

3.0 

7.0;    6.0 

2.0 

13. Ol     8.0 

4.0 

12. Ol  10.0 

2.0 

10.0 

9.0 

1.0 

13.0 

12.0 

1.0 

9.0 

8.0 

1.0 

10.0 

8.0 

2.0 

8.0 

6.0 

2.0 

10.0 

9.0 

1.0 

11.0 

10.0 

1.0 

12.0 

9.0 

3.0 

14.0 

9.0 

5.0 

9.0 

6.0 

3.0 

7.0 

4.0 

3.0 

9.0 

7.0 

2.0 

6.0 

5.0 

1.0 

24.0 
22.0 
22.0 
18.0 
17.0 
17.0 
16.0 
14.0 
14.0 
19.0 
18.0 
13.0 
13.0 
16.0 
16.0 
13.0 
16.0 
15.0 
13.0 
13.0 
10.0 
15.0 
14.0 


1.60 

1.0, 

1.00 

0.0 

0.40 

5.0 

1.40 

4.0 

0.40 

5.0 

0.60 

5.0 

0.40 

4.0 

0.40 

7.0 

0.00 

5.0 

0.10 

5.0 

0.20 

4.0 

0.10 

1.0 

0.20 

4.0 

0.20 

6.0 

0.06 

7.0 

0.20 

3.0 

0.20 

3.0 

0.20 

2.0 

0..50 

1.0 

1.00 

3.0 

2.00 

7.0 

0.10 

5.0 

0.60 

4.0 

0  .540.000;. 
0,1,000,0001 

■  O'l I 

0'   330,000; 
o'l   590,000!! 

0 1, 

01  330,000 

Sc::::::::: 
0 

0,     980,000 
0 ;' 

0,  700, 00(^' 
0:,  530,000 
0|- 
0 


140,0001 

350,000 

"lio^ooq 

650,00d 
640,000 

370,000' 

3.6 
3.0 
3.8 
3.9 
3.7 
3.7 
1.4 
2.4 
3.3 


4.1 
3.8 


4.2 
3.9 
3.8 
5.2 
2.8 
3.7 
4.5 
3.7 
3.4 
3.2 
3.4 
3.4 
4.4 
4.1 

a. 9 

3.8 
3.3 
3.1 

IT 
4.9 

4.8 
5.2 
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REPORT   OF   THi; 


TABLE  No.  26. 


Period 
Covered 
1D07-8 


From 


C  H 

PARTS  PER  MILLION 

d 
d 
Si 

;§« 

Susp'd  Solids 

''             NITEOGEN  AS 

Hi 
CO 

11 

Organic 

a 

is 

4 

o.ti 

ojE 

O 

1 

■a 

"rt 

P 

d 
Si 

1 

1 

"S 

rt 

& 

J 

h, 

H 

a 

w 

'■^ 

^ 

2 

o 

n 

K 

Settled  Effluent  From  Twelve-foot  Sprinkling  Filter  4"  to  6"  Stone. 


Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Oct. 

Oct. 

Oct. 

Oct. 


Oct. 
Nov. 
Nov. 

Nov. 

Nov. 

Nov. 

Dec. 

Dec. 

Dec. 

Jan. 

Jan. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Mar. 

May 

July 

July 

Sept. 

Sept. 


20 


Sept. 
Sept. 
Sept. 
Sept. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 


Oct. 
Nov. 
Nov. 


20.0 

"ioToj 
'io'o 

15.0, 
17.0 
18.0 
16.0 


10.0 

B.O 

23.0 

23.0 

26.0 

11.0 

7.0 

7.0 

28.0 

20.0 

.Sl.O 

23.0 

41.0 

34.0 

61.0 

39.0 

46.0 

27.0 

5.0 

14.0 

12.0 

0.0,   14.0 

13.0 

15. 0;   14.0 

14.0 

0.0    12.0 

10.0 

a.o, 

13.0 

11.0 

s.o 

11.0 

10.0 

7.0' 

9.0 

8.0 

23.0 

9.0 

S.O 

19.0 

8.0 

7.0 

1 

2.0  16.0 
1.0  17.0 
O.O!  11.0 
2.0'  16.0 
2.0  13.0 
l.Oi  19.0 
1.0|  22.0 
3.0'  20.0 
1.0    22.0 


0.18 

0.3 

0.50 

5.0 

0.70 

6.0 

1.20 

4.0 

0.70 

2.0 

0.50 

2.0 

O.BO 

3.0 

0.80 

1.0 

0.60 

3.0 

19.0 
8.0, 
14.0 
10.0 
18.0 
13.0 
23.0 
21.0 
19.0' 


4,100,000, 

ilioolooo 

490,000 
100,00(> 


Filter  rested  from  October  22  to  29, 

1]  88. 0[  52.01  36.0:i  18.0 ' !  24.01 

40.0    24.0    16.0    13.0' I \  21.0 

13.0    22. Ol  16. Ol     6.0,1  U-O I 1  21. Ol 


inclusive. 


Nov. 
Nov. 

Dec. 

Dec. 

Dec. 

Jan. 

Jan. 

Jan. 

Jan. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Feb. 

Mar. 

Mar. 

May 

July 

Aug. 

Sept. 

Oct. 


0.001    0.0,  28.0 
0,40      3.0l  24. 0|: 
l.OOl  10.0,  22.0;i 
Filter  rested  from  November  7  to  14,  inclusive. 

34.0, 
18.0 
24.0 
16.0 
16.0 
21.0 
21.0 
18.0 
18.0 
26.0 
31.0 
26.0 
21.0 
25.0 
24.0 
23.0 
26.0' 
23.0 

60.  o! 

17.0 

14.  o! 
18.0 
17.d 


16 

5.0 

108. 0 

60.0 

48. 0 

18 

10.0 

44.0 

34.0 

10. C 

11.0 

38.0 

28.0 

10. C 

12 

7.8 

42.0 

38. 0 

4.0 

14 

8.0 

26.0 

20.0 

6.C 

16 

8.0 

32.0 

16.0 

16. C 

8 

4.3 

30.0 

28.0 

2.0 

11 

6.5 

23.0 

16.5 

6.5 

18 

6.0 

.30.0 

20.0 

10. 0 

21 

7.6 

39.6 

35.0 

4.5 

f, 

4.3 

26.0 

25.0 

l.C 

a 

4.5 

24.0 

22.0 

2.0 

14 

7.0 

23.0 

17.0 

6.0 

17 

4.5 

30.0 

22.0 

ax 

23 

6.0 

21.0 

18.0 

3.C 

26 

6.6 

25.0 

19.0 

6.i: 

2 

7.0 

20.0 

16.5 

3.5 

B 

6.5 

22.6 

17.5 

5.C 

26 

18.0 

46.0 

43.(1 

3.(: 

26 

21.7 

.56.0 

30.0 

26. C 

8 

22.6 

27.0 

18.0 

9.f 

19 

18.9 

29.0 

26.0 

4.0 

3 

18.7 

23.0 

22.0 

1.0 

21.0 



10  0 

14.0 



11  0 

22.0 

6.0 

6.0 

3.0 

3.0 

3.0 

3.0 

0.0 

10.0 

6.0 

4.0, 

11.0 

10.0 

1.0 

10.0 

8.0 

2.0 

11.0 

9.0 

2.0 

8.0 

6.0 

2.0 

9.0 

8.0 

1.0 

7.0 

6.0 

2.0 

10.0 

9.0 

1.0 

9.0 

9.0 

0.0 

8.0 

8.0 

0.0 

15.0 

18.0 

3.0 

6.0 

5.0 

1.0 

5.0 

5.0 

0.0 

9.0 

6.0 

3.0 

6.0 

5.0 

1.0 

27.0 

0.80 

5.0 

22.0 

0.40 

0.0 

21.0 

0.40 

5.0 

18.0 

0.60 

3.0 

17.0 

0.20 

6.0 

18.0 

0.60 

8.0 

18.0 

0.30 

4.0 

16.0 

0.40 

7.0 

14.0 

0.10 

5.0 

19.0 

0.00 

5.0 

18.0 

0.20 

4.0 

17.0 

0.05 

2.0 

14.0 

0.20 

4.0 

16.0 

0.40 

5.0 

1.6.0 

0.10 

7.0 

13.0 

0.20 

3.0 

17.0 

0.20 

3.0 

16.0 

0.10 

2.0 

18.0 

0.40 

1.0 

13.0 

1.20 

5.0 

10.0 

1.40 

8.0 

16.0 

0.10 

5.0 

14.0 

0.60 

10.0 

320,000 
360,000 
460,000 

59O,O0O;i 
510,000 
680,000 


3.6 
3.0 
3.8 
3.9 
3.7 
3.7 
1.4 
2.4 
3.3 


4.1 
3.8 


840,000 
770,000 

4.8 
3.9 
3.8 

285,656 
830,000 

'"i85^6o6 

6.2 
2.8 
3.7 
4.5 
3.8 

3.4 

3.2 

430,000 

3.4 
3.4 

300,000 
480,000 

4.4 
4.1 
2.9 

130,000 

3.8 
3.3 

130,000 

3.1 

190,000 
420,000 
320,000 
830,000 

6.4 
4.9 
4.8 
5.8 
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TABLES  No.  27  TO  30  INCLUSIVE. 


1 

PARTS   PER  MILLION 

ss 

Period 
Covered 

d 
d 

Susp'D  So 

LIDS 

'1              NITROGEN  AS 

s 

ig 

§<! 

1908 

° 
u 
a 
a 
S 
p 
2 

13 
0 

Organic 

.S 
1 

03 

1 
1 

1 

Ba 

To 

|5l 

From 

3 

issol'd 
lisp. 

E-c 

J 

b 

H 

Q   1    m 

b 

g 

a 

0 

M 

TABLE  No.   27. 


Effluent  From  Ten  and  One-half-foot  Sprinkling  Filter  K"  to  IW  Stone. 


June  si  June  13'l 
June  isj  June  27;i 
June  29!  July  11 1 
Aug.  10  Aug.  22 
Aug.  211  Sept.  5 
Oct.     5i  Oct.    17 


28.0 

14.0 

14.0 

9.0 

8.0 

1.0 

S.O 

0.40 

20.0 

1  37.0 

28.0 

9.» 

s.o 

S.O 

0.0 

3.0 

0.40 

20.0 

1  30.0 

24.0 

6.0 

3.5 

3.S 

0.0 

3.5 

0.20 

15.0 

1  22.0 

17.0 

5.0, 

S.U 

4.S 

0..5 

3.0!  0.20 

15.0 

1  38.0 

27.0 

11. 1 ! 

6.U 

4.0 

2.0 

4.0   0.30 

10.0 

8.0 

8.0 

6.0 

S.O 

4.0 

1.0 

13.0 

0.60 

10.0 

IS.ffi 
IS.ffl 
23.0 
9.0! 
13.1 
12. 


110,000 
200,00a 
150,000 
190,000] 
300,000, 
390,000 


S.O 
4.8 
5.S 


4.9 
5.1 


TABLE  No.  28. 


Settled  Effluent  From  Ten  and  One-half-foot  Sprinkling  Filter  hi"  to  VA"  Stone 


June 

8 

June  15 1 

June 

29 

Aug. 

10 

Aug. 

24 

Oct. 

5 

June  13 
June  27:1 
July  111  I 
Aug.  22 
Sept.  5 
Oct.    17 


^?,.o 

29.0 
38.0 
18.0: 
30.0 
9.0, 


9.0 

4.0 

8.0 

23.0 

6.0 

8.0 

17.0 

21.0 

4.6 

1.5.0 

3.0 

S.O 

21.0 

9.0 

S.O 

2.0 

7.0 

6.0 

8.0 
S.O 
3.5 
S.O 
4.0 
4.0 


0.0 

5.0 

1.0 

3.0 

1.0 

3.5 

0.0 

3.0 

1.0 

4.0 

2.0 

13.0 

0.40 
0.20 
0.30 
0.30 
0.30 


20.0 
20.0 
20.0 
16.0 
10.0 
10.0 


13.0 
12.0 
20.0 
10.0 
13.0 
14.0 


'ooj 


S,7( 
1,900 

8,soo: 

6,30a 

3,200 

110,000 


6.0 

4.8 
6.6 


4.9 
5.1 


TABLE  No.  29. 


Effluent  From  Four  and  One-half-foot  Sprinkling  Filter  1"  to  2"  Stone 


June 

8 

Jane 

15 

June  29| 

Aug. 

10 

Aug. 

24 

Oct. 

5 

June 

13 

June 

27 

July 

11 

Aug. 

22 

Sept. 

5 

Oct. 

17 

27.01 

18.0 

.S4.o; 

30.0 

63.0! 

66.0 

87.  fl 

61. 0 

42. 0| 

.33.0 

13.0 

10.0 

9.0 

4.0! 
7.0 
26.0i 
9.0 
3.0 


12.0 
8.0! 

10.0 
9.0 
6.0. 
5.0! 


9.0 
8.0 
8.0 
6.0 
5.0 
4.0 


3.0 
0.0 
8.0 
4.0 
1.0 
1.0 


13.0   0.40 

4.0 

85.0 

14.0    0.40 

4.0 

22.0' 

13.0    0.30 

3.0 

32.0 

13.0    0.40 

6.0 

26. 0! 

16.0    0.20 

3.0 

84.0, 

23.01  0.10 

1.0 

32.0 

I 

170,000, 
»70,000| 
470,000, 
330,000 
490,000 


6.0 
4.8 
5.5 


4.9 
6.1 


TABLE  No.  30. 


Settled  Effluent  From  Four 

AND  ONE-HALP-FOOT 

Sprinkling  Filter  1"  to  2 

'  Stone 

June    8'  June  13!    1       17. o'  10.0,    7.0     9.0     8.0 

1 
1.0,  14.0 

0.40 

4.0 

14.,^ 

1 
110,000; 
170,00« 
390,00« 

6.0 

June  15:  June  27     1    !!  26.0   20.0 

6.0:    9.0,     9.0 

0.0   13.0 

0.40 

4.5 

16.0 

4.8 

June  29'  July  11    1    3  lO.Oi  16.0 

0.01    8.0'     7.0 

1.0 

13.0 

0.30 

4.0 

19.0 

6.5 

Aug.  lOl  Aug.  22     1     !   16.0!  15.0 

1.0     6.0:     fi.O 

1.0 

13.0 

0.40 

6.0 

14.0 
16.0 
28.0 

200.000; 



Aug.  24    Sept.    6      1        34.0    26.0 

8.0I    O.ol     6.0 

1.0 

16.0 

0.30 

3.0 

360,000, 

4.9 

Oct.      5    Oct.    17!    1        11.0    10.0 

1.0      5.0,     5.0 

i 

0.0 

22.0 

0.10 

1.0 

990,000 

S.l 

ISO 


REPORT   Olf   THE 
TABLES  No.  31  TO  34  INCLUSIVE. 


PARTS   PER  MILLION 

n 

Period 





-    —    ! 

Covered 

fa 
S 

Susp*D  Solids 

NITROGEN  AS 

E 

d 

M 

fa 

d 

Is 

1908 

1 

fl.fi 

a 
n 
S 

U     1 

a 

From 

To 

4 

to  t*. 

■a 

ri, 

<u 

CO 

I 

1 

% 

^ 

3" 

E 

I 

5 

3 

£^ 

g 

g 

o 

« 

TABLE  No.   31. 


Effluent  From  Seven  and  One-halp-foot  Sprinkling  Filter  1"  to  2"  Stone. 


June  8 
June  15 
June  29 
Aug.  10 
Aug.  24 
Oct.     5 


June  13: 

26.0 

l.'i.O 

11.0      9.0 

R.O 

1.0    10.0 

0.70 

15.0 

June  37 

46.0 

38.0 

8.0      8.0 

8.0 

0.0      9.0 

0.80 

10.0 

July  ll' 

38.0 

33.0 

6.0:     9.0 

8.0 

1.0    10.0 

0.40 

10.0 

Aug.  22, 

42.0 

32.0 

lO.O'l    8.5 

6.6 

2.0      7.5 

0.60 

20.0 

Sept.    5 

47.0!  34.0 

13.0      9.0 

7.0      2.0      9.0 

0.60      7.0| 

Oct.    17 

9.0 

.-..O 

4,0      4.0 

3.0 

1.0    18.0 

0.30 

4.0 

15.0; 
14.0 ' 
19.0 
16.0 
16.0 
15.0 


80,000: 1 
100,000' 
260,000, 
280,000 
300,000, 
620,000, 


5.0 
4.8 

5.5 

l'.9' 
6.1 


TABLE  No.  32. 


Settled  Effluent  From  Seven  and  One-half-koot  Sprinkling  Filter  1"  to  2"  Stone. 


June 

8 

June 

15 

June 

29 

Aug. 

10 

Aug. 

24 

Oct. 

5 

June  13 

^ 

20.0 

11.0 

9.0 

8.0 

7.0 

1.0 

10. 0 

0.70 

15.0 

June  271 

29.0 

26.0 

3.1 

7.5 

7.5 

0.0 

8.S 

l.OO 

10.0 

July  u! 

32.0 

24.0 

8.C 

7.0 

6.0 

2.0 

9.0 

0.30 

7.0 

Aug.  22; 

33.0 

22.0 

11. C 

7.0 

6.0 

1.0 

7.0 

0.60 

10.0 

Sept.    6, 

29.0 

21.0 

8.0 

8.5 

5.6 

3.0 

8.5 

0.50 

6.0 

Oct.    17 

1 

1 

6.0 

4.0 

2.0 

6.0 

6.0 

1.0 

19.0 

0.20 

4.0 

15,0 
15,0 1 
19,0,1 
15,0 
16,0 
28,0 


100,000 
120,000; 
160,000 
200,000 
230,000 
610,000, 
1 


6.0 
4.8 


4.9 
5.1 


TABLE  No.  33, 


Effluent  From  Ten  and  One-half-foot  Sprinkling  Filter  1"  to  2"  Stone, 


June  8 
June  15 
June  29 
Aug.  10 
Aug.  24 
Oct.     5 


June  13! 

21.0 

11,0 

[ 
10,0 

9.0 

8.0 

1.0 

8.0 

0.70 

20,0 

14.o' 

June  27 

34.0 

30.0 

4.01    6.0 

5.0 

1.0 

4.0 

0.60 

20,0 

14.0 

July  11 

19.0 

18.0 

1.0 

6.0 

4.0 

2.0 

4.0 

0.40 

20.0 

19.0, 

Aug.  22' 

42.0 

26.0 

16.0' 

5.0 

4.0 

1.0 

4.0 

0.40 

20.0 

15.0 

Sept.    5 

69.0 

43.0 

16.0 

13.0 

8.5 

4.5 

4.6 

0.40 

15.0 

17.0 

Oct.    17 

1 

13.0 

7.0 

6.0 

4.0 

2.0 

2.0 

17.0 

1.00 

7.0 

20.0 

100,000 

5.0 

100,000 

4.8 

170,000 

5.5 

250,000 

440,000 

4.9 

440,000 

5.1 

TABLE  No.  34 


Settled  Effluent  From  Ten  and  One-half-poot  Sprinkling  Filter  1"  to  2"  Stone. 


June    8 

June  13 

16,0 

7.0 

9.0 

7.0 

7.0 

0,0 

s  n 

0  fiO 

20.0 

June  15 

June  27 

28.0 

26.0 

2.d 

5.0 

6.0 

0.0 

4,0 

0  fiO 

20.0 

June  29 

July  11 

34.0 

21.0 

13. d 

5.0 

3.0 

2.0 

4,0 

n  40 

20.0 

Aug.  10 

Aug.  22 

38.0 

22.0 

16.0 

5.0 

4.0 

i.n 

4.0 

040 

20.0 

Aug.  24 

Sept.   e 

26.0 

18.0 

8.0 

9.5 

5,5 

4  0 

4  5 

0  40 

12.0 

Oct.     5 

Oct.    17 

11.0 

3.0 

8.0 

3.0 

3.0 

0.0 

17.0 

0.80 

7.0 

ll.tt 

13.0, 
11.0 
12.0 
12.0 
14.0 


180.000, 
160,000 
190,000 
220,000 
290,000, 
360,000 

L 


6.0 
4.8 

5.5 


4.9 
5.1 
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TABLES  No.  35  TO  38   INCLUSIVE. 


Period 


Covered 
1908 

From 

To 

n    1 

1 

1 

PARTS   PER 

MILL 

PROG 

ion 

u 

Susp'D  Solids 

Nn 

EN  AS 

1 

p 

u 

Organic 

<« 

c 

J 

0 

3 

0 

a 

X 

Dtal 
issol'd 

1 

1 

1 

H 

J 

K 

H     1   Q 

m 

N 

z 

z 

0 

M        1 

§1 

ys  Pi 

Is 


TABLE  No.  35. 


Effluent  From  Four  and 

One-half-foot 

Sprinkling  Fi 
2.0'  15.0I  0.00 

LTER 1"  to  3"  Stone. 

June    8   June  13''    1    ji  31.0 

18.0 

13.01  12.0 

10.0 

0.5 

30.0"  6io,ooa 

22.0  320,000 
29.0     640,000' 

6.0 

June  16i  June  27'    1    1  48.0 

41.0 

7.0|  11.0 

9.0 

2.0    14.0    0.50! 

1.0 

4.8 

June  29;  July   11     1       30.0 

27.0 

3.0    10.0 

8.0 

2.0    13,0    0.40! 

2.0 

S.5 

Aug.  10    Aug.  22      1        39.0 

30.0 

9.0!    6.0 

5.0 

1.0    14.0    0.70 

5.0 

20.0     690,000! 

Aug.  24'  Sept.    61    1     !    38.0 

26.0 

12,0]    7.0 

5.0 

2.0,  16.0    0.20 

3.0 

19.0!  550,000 
31. ff  1,130,000 

4.9 

Oct.      6    Oct.    it!    1        19.0 

13.0 

6.0I    4.0 

3.0 

l.ol  22.0    0.00 

1.0 

6.1 

TABLE  No.  36. 


Settled  Effj-uent  From  Four  and  One-half-foot  Sprinkling  Filter  1"  to  3"  Stone. 


June    8 

June 

13 

June  16 

June 

27 

June  29 

July 

n 

Aug.  10 

Aug. 

22 

Aug.  84 

Sept. 

5 

Oct.     6 

Oct. 

17 

19.0, 

15.0 

4.0'| 

12.0 

10.0 

2.0 

31.0 

30.0 

1.0 

11.0 

10.0 

1.0 

24.0' 

2:1.0' 

1.0 

8.0I 

a.o 

o.n 

29.01 

23.0, 

6.0 

5.0 

6.0 

0.0 

31.0 

23.0. 

8.0 

6.0 

4.0, 

2.0 

17.0; 

11. Oj 

6.0 

1 

7.0 

4.0' 

3.0 

16.0  0.00 
_--  14.0!  0.40 
0.01  13.0  0.40 

14.0   0.60 

16.0  0.20 

21. 01  0.00 
i 


0.0 
1.0 
1.0 
6.0 

a.o 
1.0 


TABLE  No.  37. 


Effluent  From  Six-foot  Sprinkling 

Filtb 
12.0 

;r  1" 

TO  3"  Stone. 

July 

13 

July 

26 

1 

45.0    37.0, 

8.0 

6.0 

1 
4.0     2.0 

1.00 

4.0 

1 
16.0 

290,000, 

6.4 

July 

27 

Aug. 

8 

1 

36.0'  19.0 

17.0 

7.0 

5.0 

2.0 

10.0 

1.80 

7.0 

19.0, 

44O,0M 

4.9 

Hept 

7 

Sept. 

19 

1 

21.0    19.0 

2.0 

9.0 

7.0 

2.0 

16.0 

0.00 

4.0 

24.0 

400,000 
610,000 

4.8 

Sept. 

21 

Oct. 

3 

1 

49.0    38.0 

11.01 

7.0I     6.0 

1 

2.0 

14.0 

o.eo 

6.0 

25. 0! 

6.2 

TABLE  No.  38. 


Settled  Effluent  From  Six-foot  Sprinkling  Filter  1"  to  3"  Stone. 


July   13 

July  25 

1 

28.0 

28.0 

0.0! 

7.0 

4.0 

3.0 

11.0 

0.80 

3.0 

10.0 

6o,ood 

5.4 

July   27 

Aug.    d 

1 

20.0 

13.0 

7.0 

7.0 

6.0 

2.0 

10.0 

1.40 

7.0 

18.0 

67,ooa 

4.9 

Sept.   7 

Sept.  19, 

1 

18.0 

18.0 

0.0 

8.0 

7.0 

1.0 

16.0 

0.00 

3.0 

23.0 

63,000 
25,00d 

4.8 

Sept.  21 

Oct.     3 

1 

34.0 

28.0 

6.0 

6.0 

4.0 

1.0 

15.0 

0.30 

6.0 

20.0 

6.2 
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■< 
CO 

fa 
0 

n 

S 
s 
Z 

PARTS   PER  MILLION 

Bacteria  per  C.  C. 

Covered 

SUSP 

'D  Solids 

NITROGEN  AS 

■0 

1 

g 

0 

1908 

"m 
i 

|i 

E 

Organic 

1 

2; 

[fl 

is 

To 

[X4    CO 

■3-2  >. 
0)13  S 

From 

I 

1 

K 

3 

m 

TABLE  No.  .59. 


Effluent  From  Seven  and  One 

-H alp-foot  Sprinkling  Filter  1"  to  3"  Stone. 

June    8 

June  13 

fi.O 

4.0 

2.0 

13.0 

11.0 

2.0 

15.0 

0.20 

0.5 

20.0     480,000 

5.0 

June  IS 

June  27 

2S.0 

24.0 

4.C 

10.0 

8.0 

2.0 

13.0 

1.20 

4.0 

17.0     300,000 

4.8 

June  29 

July  11 

18.0 

18.0 

O.C, 

8.0 

7.0 

1.0 

12.0 

0.80 

4.0 

20.0     370.000, 
18.0     320,000, 

0.5 

Aug.  10 

Aug.  22 

.S7.0 

29.0 

8.0 

6.5 

5.61     1.0 

9.b 

1.20 

8.0 

Aug.  24 

Sept.   S 

47.0 

32.0 

15.0' 

6.0 

4.0      2.0 

13. Oi  0.60 

4.0 

17.0     370,000! 

4.9 

Oct.     5 

Oct.    17 

13.0 

4.0 

9.0| 

CO 

S.O]     1.0 

19.01  0.50!    2.o[  80.011,000,000 

I          1          1          ll                 i 

5.1 

TABLE  No.  40. 


Settled  Effluent  From  Seven  and  One.half-poot  Sprinkling  Filter  1"  to  3"  Stone 


June  8 
June  15 
June  29 
Aug.  10 
Aug.  24 
Oct.     5 


June  13 
June  27 
July  11 
Aug.  28 
Sept.  5 
Oct.    17 


14.0 
26.0 
20.0 
32.0 
33.0 
15.0 


8.0 
24.0 
21.0 
25.0 
85.0 

5.0 


6.1 
8.' 
6.0; 
7.0, 
8.0 
10.0 


11.0 
10.0 
8.0 
5.4 
7.0 
6.0 


10.0 

8.0' 

7.0| 
4.6 
6.0 
5.0 


15.0  0.10 

14. 01  1.20 
12. 0|  0.60 

9.5  2.80 
13.0  0.60 
19.0    0.40 


0.0  24.0 
8.0'  17.0 
3.0;  20.0 
9.0]  15.0 
4.01  14.0; 
2.0!  82.0 


40,ooq 

17,000 
29,000 
12,800l 
7,200, 
210.000 


6.0 
4.8 
5.5 


4.9 
6.1 


TABLE  No.   41. 


Effluent  From  Nine  foot  Sprinkling  Filter  1"  to  3"  Stone. 


July  13 

July  25 

1 

36.0 

27.0 

9.0 

5.0 

3.0 

2.0 

10.0 

1.20 

5.0 

7.0 
12.0 

290,000 

5.4 

July  27 

Aug.    8 

1 

24.0 

16.0 

8.1 

4.0 

3.0 

1.0 

7.0 

1.40 

10.0 

410,000 
330,000 

4.9 

Sept.   7 

Sept. 19 

1 

27.0 

22.0 

5.1 

9.0 

8.0 

1.0 

12.0 

0.20 

12.0 

14.( 

4.8 

Sept.  21 

Oct.     3 

1 

48.0 

87. 0 

11.0 

6.0 

4.0 

2.0 

10.0 

0.70 

17.0 

18.0 

310,000 

5.8 

TABLE  No.  42. 


Settled  Effluent  From  Nine-foot  Sprinkling  Filter  1"  to  3"  Stone. 


July   13 

July   25 

1 

20.0 

16. 0 

4.0' 

5.0 

4.0 

1.0 

10.0 

1.40 

7.0 

11.0 

61,000 

5.4 

July   27 

Aug.    i 

1 

17.0 

10.0 

7.0 

3.0 

3.0 

0.0 

7.0 

1.40 

10.0 

,15.0 

66,00c 

4.9 

Sept.    7 

Sept.  1£ 

1 

17.0 

16.0 

1.0 

8.0 

7.0 

1.0 

12.0 

0.20 

12.0 

17.0 

35,00c 

4.8 

Sept.  21 

Oct.     3 

1 

28.0 

24.0 

4.0 

5.0 

4.0 

1.0 

10.0 

1.00 

17.0 

17.0 

26,000 

5.2 

APPENDIX  I 


PART  II 


Monthly  Averages  of  Analysis  of  Raw  and 

Settled  Sewage,  Filtered   Effluents 

and   Settled   Effluents 

TABLES    1    TO  42    INCLUSIVE 
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TABLE  No.  1. 


Period 

Covered 

1907-8 


From 


To 


Aug. 

1 

Sept. 

1 

Oct. 

U 

Nov. 

16 

Dec. 

3 

Jan. 

« 

Feb. 

2 

Feb. 

29 

Mar. 

27 

April  30| 

June 

ij 

Julv 

13 

Aug. 

10 

Hept 

7 

Oct. 

b 

Sept.  ll 
Oct.  3, 
Nov.  4; 
Nov.  29' 
Dec.  29| 
Jan.  211 
Feb.  26 
Mar.  24 
April  29 
May  26 
July  111 
Aug.  8 
Sept.  6 
Oct.  3! 
Oct.   17 


PARTS 

PER 

MILLION 

Susp'D  Solids 

NITROGEN  AS 

Oxygen 
Consumed 

d 
d 

Organic    i 

.2 
il 

s 

1 

R 

§1 

1 

^ 

2 

s 

1 

la 

1 

3 

1 

•s 

1 

1 

K 

"o 

,,  ^ 

>-i 

h 

i^ 

u 

m 

h 

14 

;<!i 

H 

w 

[» 

CQ 

^1 

Cl,|I< 
OS  ft 


Raw  Sewage 


,0:114.0 

,0 152.0 


ISl.O 

139.0 

104.0 

112.0 

117.0 

236.0 

135.0 

90.0 

74.3 

97.0 

87.0 

86.0 

90.0 


3.0 

18 

0.48 

1.6| 

38 

4.0 

19 

0.40 

0.5 

60 

24 

0.07 

o.d 

67 

22 

0.16 

1.0 

45 

19 

0.14 

i.a 

61 

4.0 

16 

0.28 

1.6 

66 

6.0 

17 

0.14 

1.9 

75 

7.0 

20 

0.15 

1.9 
l.S 

lUJ 

5.0 

20 

0.20 

62 

3.0 

17 

0.65 

1.3 

102 

2.0 

14 

0.06 

l.(^ 
1.0 
0.7 
0.^ 

79 

3.0 

14 

0.04 

45 

4.0 

15 

0.08 

49 

3.0 

19 

0.10 

59 

S.O 

23 

0.05 

l.<^ 

67 

'6,100,000  25,000 
5,200,000,62,000 
i2,60O,0O0|  47,600 
'  ,100,000,84,600 
,800,000,79,000 
0,96,500 


38     19 


700,000 ,( 
12,600,000  ,S 

a,aoo,ooo£ 

2,400,000  ,£ 

3,000,000  £ 

a,60Q,000,,69,700 
,100,00084,100 
j200,00a|67,500 

^,100,000  83,700 

B.400,00Oj76,70O 


90,000 
82,000 
,91,800 
95,700 


TABLE  No.  2. 


Settled  Sewage 


Aug. 

1 

Sept. 

4 

Oct. 

6 

Nov. 

15 

Dec. 

3 

Jan. 

6 

Feb. 

2 

Feb. 

29 

Mar. 

27 

April  301 

June 

8 

Julv 

13 

Aug. 

10 

Sept. 

7 

Oct. 

6 

Selpt.  1| 
Oct.  3 
Nov.  4 
Nov.  29 
Dec.  29 
Jan.  21 
Feb.  26, 
Mar.  24; 
April  29 
May  26! 
July  11 
Aug.  8 
Sept.  el 
Oct.  3j 
Oct.    17 


12 

46.5 

32.4 

11 

71.9 

50.4 

9 

93.6 

69.7 

6 

102.0 

70.5 

10 

80.7 

62.6 

10 

69.8 

58.2 

12 

66.3 

60.8 

10 

68.2 

60.7 

2 

89.8 

77.0 

2 

84.5 

74.0 

3 

.54.3 

48.3 

2 

68.5 

62.6 

2 

66.5 

51.0 

2 

65.0 

46.6 

1 

51.0 

41.0 

14.1 
21.5 

23.8tL8. 

31.5 

18.1 

11.6 

15.6 

7.6 
12.8 
10.6 

6.0 

6.0 
15.5 

8.6 
10.0 


9.0 
14.0 


12.0 

15.0 

13.0 

16.0 

13.0 

U.O 

5.5 

7.0 

13.0 

5.0 


0.40 
0.49 
0.11 
0.14 
0.19 
0.14 
0.12 
0.13 
0.13 
0.08 
0.03 
0.07 
0.05 
0.03 
0.05 


l.li 
0.6 
0.2 
0.9 
1.7 
1.4' 
1.6 
1.9 
1.0 
0.8 
0.71 
1.0, 
0.7 


25 

6 

25 

U 

33 

13 

29 

11 

34 

18 

37 

11 

61 

10 

42 

16 

37 

22 

62 

28 

30 

13 

18 

16 

26 

12 

30 

11 

82 

13 

f„700,000^ 
1,900,000, 

1,800,000 
l,600,00d 

i.60o,ooq 

1,200,000 
l,100,00ffl 
300,00d 
l,400,00d 
1,600,000 
l,800,00d 
3,300,000 
3,600,r' 
S,400,( 

1,100,000: 


20.1 
8.4 
9.9 
5.S 
6.0 
4.9 
6.2 
6.5 
5.4 
5.2 
7.3 
6.2 
7.6 
6.3 
6.7 
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TABLE  No.  3. 


Period 

COVEKED 

1907-8 


To 


Aug. 
Sept. 


Sept.   l1 
Sept. 17 


Oct.    2-il  Oct.    87 
Nov.  211  Nov.  26 


Dec.  3 
Jan.  7 
Feb.  2 
Mar.  1 
Mar.  2? 


Dec. 
Jan.  80| 
Feb.  25' I 
Mar.  24 
April  29 


April  30   May     7 


PARTS 

PER 

MILLION 

SUSP* 

D  Solids 

NITROGEN  AS 

1 

Organic 

« 

§ 

g 

<»E 

a 

o 

la 

iS  bo 

-1 

X 

s 

3 

1 

(5 

o 
d 


Rate  of  Piltra- 

tration  Million 

Gallons  per 

Acre  per  Day 


POPULATION 


Effluent  from  Six-foot  Sprinkling  Filter  %"  to  1%"  Stoni! 


8 


28.7 

13.6113.1 

11.0 

85.4    22.512.9, 

8.4 

32.7 

24.7 

8.0 

16.0 

51.3 

32.0 

19.ii 

11. 0 

66.3 

32.4 

23.9, 

11.  ft 

11.0 

48.8 

37.2 

7.8 

63.7 

40.3 

13. 4i 

9.6 

41.2 

33.2 

9.0 

9.0 

63.0 

36.5 

16.511.01 

63.0 

47.0 

16.0 

1 

14.01 

5.7 
7.2 
7.0 
9.0 
10.0 


8.6 
12.0 
21.0 
14.0 
15.0 
13.0 
13.0 
12.0 


1.85 
1.22 
0.20 
0.90 
0.47 
0.54 
0.16 
0.22 


4.o:i6.oio.io 


270,000 


320,000 
160,000 
240,000 
880,000 
330,000 
610,000 
350,0)0 
460,000 


3.1 

1.3 

1.9 

44,233 

3.8 

2.6 

3.2 

76,113 

6.1 

2.8 

3.6 

90,539 

5.3 

2.2 

3.4 

48,858 

5.5 

2.3 

2.8 

49,454 

6.2 

3.1 

3.7 

49,464 

4.6 

3.5 

3.6 

49,454 

5.0 

3.0 

3.3 

49,454 

6.6 

3.0 

4.4 

49,464 

5.6 

5.2 

5.3 

49,454 

< 

h 
0) 

Ck 

7,372; 
12,685 
15,090 
8,043 
8,242 
8,242 
8,242 
8,242 
8,242 
8,242 


TABLE  No.  4. 


Settled  Effluent  from  Six-foot  Sprinkling  Filter  Vh"  to  1%"  Stone 


Aug.  1 
Sept.  4 
Oct.  22 
Nov.  21 
Dec.  3 
Jan.  7 
Feb.  2 
Mar.  1 
Mar.  27 
April  30 


Sept.  1 
Sept.  17i| 
Oct.  S7|l 
Nov.  26 
Dec.  29 
Jan.  30 
Feb.  26|| 
Mar.  24|| 
April  29 ' 
May     7 


8.3 
15.4; 
29. Oi 
26.7 
31.4 
40. S 
30.7, 
21.71 
22.6 
37.0 


4.6 

3.7, 

9.9 

8.9 

1.0 

8.7 

2.07 

17.0 

13 

260,000 

;  11.3 

4.1 

8.8 

8.2 

0.6 

13.0 

1.84 

9.0 

18 

i  34.3 

4.7l 

13.0 





22.0 

0.13 

3.3 

19 

160,000 

18.0 

8.7 

10.0 





13.0 

1.03 

10.  o' 

18 

160,000 

21.4 

10. U 

9.9 

i5.o:o.3i 

9.91 

17 

140,000 

28.8 

12.0 

7.3 

4.5 

2.8 

14.0,0.53 

8.2 

19 

130,000 

23.3 

7.4 

8.5 

7.6 

1.0 

13.00.19 

9.7j 

S3 

170,000 

15.6 

0.2 

8.8 

7.8 

1.0 

13.00.16 

11.0 

19 

140,000 

16.0 

7.5' 

11.0 

10.0 

1.0 

15.010.16 

9.5! 

19 

180,000 

30.0 

7.012.0 

10.0 

8.0 

16.0,0.10 

i 

28 

190,000 

3.1 
3.8 

6.1 
5.3 
5.5 
5.3 
4.6 
5.0 
6.6 
5.5 


1.3 
2.6 

2.8 
2.3 
3.3 
3.1 
2.5 

3.0 ; 
3.0  i 
6.2 


1.9 

3.2 
3.6 

3.4 
2.8 
3.7 
3.6 
3.3 
4.4 


TABLE  No.  5. 

Effluent  from  Nine-foot  Sprinkling  Filter  %"  to   l^^" 


Stone. 


Aug.    1 

Sept.    1 

18 

17.9 

8.9 

9.0 

9.4 

Sept.    4 

Sept.  17 

5 

27.5 

16.3 

11.2, 

8.6 

Oct.    23 

Oct.    87 

3 

49.5 

27.6 

82.0 

13.0 

Nov.  21 

Nov.  36 

3 

66.7 

35.3 

31.4' 

10.0 

Dec.     3 

Dec.    39 

7 

66.4 

34.6 

31.8 

12.0 

Jan.     7 

Jan.  30 

6 

59.5 

41.3 

18.2 

9.7 

Feb.     2 

Feb.   25 

6 

38.7 

27.5 

11.8 

9.3 

Mar.    1 

Mar.  24 

5 

36.3 

36.1 

10.1' 

9.8 

Mar.  27 

April  29 

2 

49.5 

30.0 

19.5 

7.0 

April  30 

May     7 

1 

47.0 

34.0 

13.0 

10.0 

1.7^  6.6 
0.6 


1.36 


1.34 
0.73 
0.83 
0.63 


14.0 
14.0 
3.7 
15.0 
17.0 


9.4] 
30.0  ( 
12.0  ( 
13.0  C 
9.9  0.6813.0 
9.10.16J13.0 
7.4  0.2018.0 
0.5113.010.08  20.0 
3.0 10.0  0.10'20.0, 


11 

160,000 

1'< 

15 

160,000 

13 

130,000 

16 

110,000 

16 

150,000 

19 

120,000 

16 

160,000 

19 

150,000 

33 

190,000 

3.1 

1.3 

1.9 

44,233 

3.8 

3.6 

3.8 

76,113 

6.1 

2.8 

3.6 

90,639 

5.3 

2.3 

3.4 

48,258 

5.5 

2.3 

2.8 

49,464 

5.2 

8.8 

3.7 

49,454 

4.6 

2.6 

3.6 

49,464 

5.0 

3.0 

3.3 

49,454 

6.6 

3.0 

4.4 

49,464 

5.5 

5.8 

6.3 

49,464 

4,915 
8,457 
10,060 
5,368 
6,495 
5,495 
5,495 
5,495 
6,493 
5.495 


TABLE  No.  6. 


Settled  Effluent  from  Nine-foot  Sprinkling  Filter  %"  to  1%"  Stone 


Aug.  1 
Sept.  4 
Oct.  22 
Nov.  31 
Dec.  3 
Jan.  7 
Feb.  2 
Mar.  1 
Mar.  27 
April  30 


Sept.  1: 
Sept.  17 1 
Oct.  27 
Nov.  20 
Dec.  29 
Jan.  30, 
Feb.  25 
Mar.  34! 
April  29: 
May     7 


12.7 
17.6 
39.0 
40.7 
33.4 
38.7 
29.8 
27.1 
31.0 
30.0 


6.0 
11.5 
26.6 
82.7 
17.9 
37.5 
83.0 
19.5 
16.5 
34.0 


6.1 

6.1: 
12.6 

18.0, 
16.5 
11.3, 
7.8, 
7.6 
14.5' 


9.7 
8.4 

13.0 
9.0 

10.0 
7.7 
8.3 
7.7 

10.0 

.0,10.0 


6.6 
11.0 
31.0 
18.0 
13.0 
11.0 
9.9 
7.6 
10.0 
10.0 


1.54 
1.26 
0.73 


20.0 
15.0, 

i 


0.70115.0 


0.46 
0.49 
0.14 
0.16 
0.16 
0.10 


I 


17.0, 
12.0, 
14.0, 
18.01 
30.d 
30.0 


210,000 

1407655' 

150,030 
90,000 

110,000 
100,000 

130,000 
130,000 
130,000 


3.1 

1.3 

3.8 

8.6 

5.1 

8.8 

5.3 

8.8 

5.5 

8.3 

5.2 

3.1 

4.6 

2.5 

6.0 

3.0 

5.5 

3.0 

5.5 

5.2 

1.9 
3.3 
3.6 
S  4 

2.8 
3.7 
3.6 

4.4 
5.3 

SEWERAGE  COMMISSION. 
TABLE  No.  T. 


157 


Period 

Covered 

1907-8 


From 


To 


PARTS 

PER 

million 

SUSP' 

D  Solids  II        NITROGEN  AS 

1 

1 

!i    Organic 

rt 

c 

E 
aiE 

3 

i 

1 

^ 

T3 

■a 

1 

^ 

"-i 

u, 

H 

0 

to 

^ 

« 

2 

0 

d 

n 


Rate  of  Filtra- 
tration  Million 

Gallons  per 
Acre  per  Day 


POPULATION 


g 

u 

<! 


Effluent  from  Twelve-foot  Sprinkling  Filter  %"  to  1%"  Stonk 


Aug.    1 

I'l 
Sept.   1^ 

12 

10.7 

t         (' 
6.0   4.7,   9.5 

1 
8.7i  0.8 

Sept.   4 

Sept.  17 

S 

23.4 

12.1:11.3'  9.2 

8.6;  0.6 

Oct.    2Z 

Oct.    27 

3 

42.0 

23.318.7|10.0_ '__.. 

Nov.  31 

Nov.  26 

3 

76.0 

32. 0'44. 011.0 i 

Dec.     3 

Dec.    29 

T 

63.0 

30.033.010.0 

....|..-. 

Jan.    7 

Jan.  30 

6 

55.8 

35.3;20.,'iJ|  8.3 

6.9;  2.4 

Feb.    a 

Feb.  25 

e 

37.7 

24.7  13.01   8.0 

6.8,  1.2 

Mar.    1 

Mar.  24 

5 

.53.2 

31.S'22.0;  8.9 

7.5 

1.4 

Mar.  27 

April  20 

2 

42.0 

28.0jl4.0|l0.0 

9.0 

1.0 

April  30 

May     7[ 

1 

49.0 

32.0  17.(^1  9.5 

8.5 

1.0 

1 
4.9,1.35 

i 
18.0 

10 

6.6 
20.0 

1.26 
1.00 

19.0, 
3.3 

13 

14 

11.0 

0.80 

16. 0| 
19.0' 

13 

9.8 

0.60 

14 

7.4 

0.48 

17.0 
17.« 

16 

6.8 

0.13 

17 

5.6 

0.30 

19.0 

16 

7.5 

0.08 

21.0' 

18 

6.6 

0.10  20.0 

22 

160,000 

'iiiolooo" 

100,000 

120,000 

130,000 
80,000 

110,000 

120,000 
160,000 


3.1 

1.3 

1.9 

44,233 

3.8 

2.6 

3.2 

76,113 

1,  6.1 

2.8 

3.6 

90,539 

6.3 

2.2 

3.4 

48,258 

5.5 

2.3 

2.8 

49,464 

5.2 

3.0 

3.7 

49,454 

4.6 

2.5 

3.6 

49,464 

6.0 

3.0 

3.3 

49,464 

8.6 

3.0 

4.4 

49,454 

6.5 

6.2 

5.3 

49,464 

TABLE  No.  8. 


6,343 
7,545 
4,022 
4,121 
4,121 
4,121 
4,121 
4,121 
4,121 


Settled  Effluent  from  Twelve-foot  Sprinkling  Filter  %"  to  IVz"  Stone 


Aug.    1 

Sept.   1 

lis 

8.7 

5.6 

3.1 

10.0 

8.0 

2.0 

5.4 

l.,36 

20.0 

10 

Sept.   4 

Sept.  1', 

S 

14.3 

9.7 

4.6 

11.0 

8.9 

2.1 

6.7 

l.,34 

IR.O 

13 

Oct.   22 

Oct.    21 

3 

40.0 

23.6 

16.6 

11.0 

20.0 

1.00 

3.3 

15 

Nov.  21 

Nov.  26 

3 

44.7 

22.0 

22.7 

10.0 

ll.0i0.93 

18.0 

11 

Dec.     3 

Dec.    2£ 

7 

34.1 

17.0 

17.1 

10.0 

9.7.0.64 

22.0 

14 

Jan.    7 

Jan.  3C 

6 

38.3 

26.0 

12..S 

8.5 

6.2 

2.3 

7.20.49 

16.0 

15 

Feb.    2 

Feb.  26 

6 

26.2 

16.8 

8.4 

6.8   6.8 

1.0 

6.80.12 

17.0 
20.0 

17 

Mar.    1 

Mar.  24 

5 

26.1 

17.4 

S.7 

7.9   7.1 

0.8 

5.50.19 

15 

Mar.  27 

April  2£ 

2 

33.fi 

19.5 

14.f 

9.6;  7.6 

2.0 

7.90. 08 

22.0 
20.0 

18 

April  30 

May     7 

1 

30.0 

21.0 

9.0 

13.0 

9.6 

3.5 

6.5 

0.10 

20 

130,000 

'iiolooo" 

100,000 
60,000 
2,600 
10,100 
1,170 
1,300 
1,800 


3.1 
3.8 
5.1 
6.3 
6.6 
5.2 
4.6 
6.0 
5.6 
5.5 


1.3 

1.9 

2.6 

3.2 

2.8 

3.6 

2.2 

3.4 

2.3 

2.8 

3.1 

3.7 

2.6 

3.6 

3.0 

3.3 

3.0 

4.4 

5.2 

5.3 

TABLE  No.  9. 


Effluent  from  Six-foot  Sprinkling  Filter  1"  to  2"  Stone 


Aug.  1 
Sept.  4 
Oct.  22 
Nov.  21 
Dec.  3 
Jan.  7 
Feb.  2 
Mar.  1 
Mar.  27 
April  30 


Sept.  1 
Sept.  17 
Oct.  27 
Nov.  26, 
Dec.  29 
Jan.  30, 
Feb.  25; 
Mar.  24 
April  29 
May     7i 


,  33.71  16.2 

32.9    20.2 

'    40.3    30.7 

76.0  40.7 

76.01  41.6 
63.0'  52.3  10. 
75.8,  59.0'l6. 

I  124.0103.0,21. 
81. Ol  62.5:18. 
5S.0   38.017. 


611.0 

71 10.0 

6jl4.0. 

313.0. 

413.0. 

7   9.7 

8;11.0 

0,14.0 

513.01 

012.0] 


8.0 

3.0,10.02.17 

1 
11.0 

17 

9  0 

1.0,16. oil. 24 

9  fi 

21 

20.0,0.30 

0.7 

24 

15.01.13 

8.0 

17 

_ 



17.00.73 

1:1 

26 

8.2 

1.5 

14.0,0.62 

24 

9.2i  1.8 

14.00.23 

8.0 

30 

9.8 

4.214.010.28 

9.4 

39 

11.0 

2.016.0  0.10 

7.0 

36 

10.0 

2.0 

16.00.40 

12. d 

S3 

330,000 

"236^066 
210,000 
210,000 
160,000 
170,000 
300,000 
240,000 
180,000 


3.1 

1.3 

1.9 

44,233 

3.8 

2.6 

3.2 

76,113 

5.1 

2.8 

3.6 

90,!539 

5.3 

2.2 

3.4 

48,258 

5.6 

2.3 

2.8 

49,464 

5.2 

3.1 

3.7 

49,454 

4.6 

2.6 

3.6 

49,454 

5.0 

3.0 

3.3 

49,454 

5.5 

3.0 

4.4 

49,464 

5.6 

5.2 

5.3 

49,464 

7,372 
12,685 
15,0SO 
8,043 
8,242 
8,242 
8,242 
8,242 
8,242 
8,242 


TABLE  No.  10. 


Settlp.d  Effluent  from  Six-foot  Sprinkling  Filter  1"  to  2"  Stone 


Aug.  1  Sept.  1 
Sept.  4,  Sept.  17 
Oct.  22  Oct.  27l 
21  Nov.  26 
3  Dec.  29, 
71  Jan.  30 
2  Feb.  25' 
1  Mar.  24 
27  April  29 


Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Mar 


..April  30  May 


11. 4i 
19. 5i 
29.0 
55.3 


7 

44.3! 

6 

38.5! 

6 

30.2 

5 

26.6 

2 

38.0 

1 

44.0 

7.3 

4.1' 

8.4 

7.0 

14.6 

4.9;  9.6 

8.6 

21.3 

7.713.0 

32.7 

22.613.0 

24.3 

20.011.0 

29.8 

8.7 

8.8 

6.3 

24.0 

6.2 

9.2 

8.0 

24.2 

2.4 

9.2 

7.4 

27.5 

10.5,12.0 

10.0 

33.0 

11.0, 

10.0 

9.0 

1.412.0  2.60 
1.016.0,1.08 
.—  21.0  0.60 
.— !l6.01.07 
.— 117.00.63 
2.5I14.OO.66 
1.2,16.0  0.24 


14.0 
16.0 
16.0 


0.30 
0.13 
0.40 


158 


REPORT  OF  THE 
TABLE  No.   11. 


Period 

Covered 

1907-8 


From 


PARTS 

PER 

million 

SUSP' 

D  Solids 

NITROGEN  AS 

•g 

d 

•a 

1 

is 

1 

Okganio 

1 

2 

1 

O 

1 

Ul 

d 


Rate  of  Filtra- 
tration  Million 

Gallons  per 
Acre  per  Day 


population 


4,915  i 
8,457 
10,069 ' 
6,362 
5,495 
6,49.5 
5,495 
5,495 
5,495 
5.495 


Effluent  from  Nine-foot  SrRiNiiLiNG  Filter  1"  to  2"  Stone 


Aug. 

1 

Sopt 

4 

Oct. 

a2 

Nov. 

21 

Dec. 

3 

Jan. 

7 

Keb. 

2 

Mar. 

1 

Mar. 

27 

April  30 

Sept.  1 
Sept.  17| 
Oct.  271 
Nov.  261 
Dec.  291 
Jan.  30 
Feb.  25 
Mar.  24 
April  29' 
May     7' 


11 

13.7 

5 

21.7 

3 

2-1. i 

3 

60.0 

7 

n.-,.3 

6 

46.8 

6 

.W.7 

5 

74.0 

2 

m.5 

1 

50.0 

.7'  5, 
.0  7 
.3  C, 
,3|28. 
8i.51, 
,3ll0, 
,3116. 
.216. 
.5  20. 
.Oil4. 


0  9, 
71  8. 
012. 
712. 
512. 
6' 10. 
4'  8. 
8  11. 
Oil. 
Oil. 


I         I         I 
8.7   0.7.  7.92.20 
0.411.01.52 

. jl9.00.93 

. |11.0l0.90 

.—  13.0  0.60 
3.OII.OI0.73 
1.812.00.24 
3.610.0i0.36 
1.513.0  0.20 
1.0|12.00.20 


7.9 


7.0 
7.0 
7.4 
9.5 
10.0 


14.0' 

13  1 

13.0 

14 

3.7| 
13.0' 

15 

13 

15.0 

19 

10.0' 

19 

13.0 

21 

17.0 

21 

25.0 

20 

26.0 

28  i 

1 

280,000 

'mt'.m' 

140.000 
170,000 
130,000 
90,000 
160,000 
140,000 
150,000 


3.1 

1.3 

1.9 

44,233 

3.8 

2.6 

3.2 

76,113 

5.1 

2.8 

3.6 

90,639 

5.3 

2.2 

3.4 

48,258 

6.5 

2.3 

2.8 

49,454 

5.2 

3.1 

3.7 

49,434 

4.6 

2.5 

3.6 

49,454 

5.0 

3.0 

3.3 

49,454 

6.5 

3.0 

4.4 

49,464 

6.6 

5.2 

5.3 

49,4.54 

TABLE  No.  12. 


Skttled  Effluent  from  Nine-foot  Sprinkling  Filter  1"  to  2"   Stone 


Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Mar.  27 

April  30 


Sept.  1' 
Sept. 17 
Oct.  27 i 
Nov.  26 
Dec.  29 
Jan.  30I1 
Feb.  25, 
Mar.  24| 
April  29 
May     7 


.9  6 

S,  10, 

0:  10 

0  22 

0  21 

0'  2f. 

5  23. 

4,  19, 

.51  24. 

O  25. 


2  3, 

,0  4, 
,7l  S 
0  20. 

3  23, 
6|12. 
5  8. 
6i  6. 
610. 
Oil. 


,7il  7.8 

5'i  8.1 

3  20.0 

010.0 

711.0 

5: 

0 

8!  8.2 

010,0 

012.0 


6.6 

7.4 

"7"7 

6.8 

6.3 

8.6 

9.0 

1.2  8 
0.7!l2 

.  — 118 

....in 

._-_jl3 
1.2!ll 
1.5;12 


.5  2.60, 
oil. 44 
00.93 
Oil. 07 
0'0..54 
00.53 
0  0.22 
0|0.32 
0i0.18 
00.30 


1     1 

16.0 

12 

12.0 

13 

5.3 

15 

15.0 

11 

1.4.0 

16 

11.0 

16 

12.0 

20 

16.0 

19 

19.0 

19 

20.0 

28 

240,000 

"190^000" 
110,000 
130,000 
160,000 
110,000 
120,000 
120,000 
^0,000 


3.1 
3.8 
S.l 
6.3 
6.5 
5.2 
4.6 
6.0 
5.6 
5.6 


1.3 
2.6  I 
2.8 
2.2 
2.3 
3.1  I 
2.6  1 
3.0  . 
3.0  ' 
6.2 


TABLE  No.  13. 


Effluent  from   Twelve-foot   Sprinkling   Filter   1"   to   2"    Stone 


Aug. 

1 

Sept.   1 

11 

Sept 

4 

Sept.  17 

5 

Oct. 

22 

Oct.    27l 

3 

Nov. 

21 

Nov.  26 

3 

Dec. 

3 

Dec.    29 

7 

Jan. 

7 

Jan.  30 

6 

Fob. 

2 

Feb.  25 

6 

Mar. 

1 

Mar.  24 

6 

Mar. 

27 

April  29 

2 

April 

30 

May     7 

1 

11.4 
32.6 
22.3 
62.0 
79.7 
39.7 
36.0 
34.2 
.'')6.5 
50.0 


8.0    6.4,  9.3    8.4 
16.8,10. 7|,  8.8    8.4 

14.01  8.311.0 

34.7,27.3  12.0 . 

43.4]36.3i3.0! 

SO.7I  9.0!  7.7i  6.0] 
26. 2j  9.8,  9.1'  6.9 
27. 2I  7.0  8.3;  7.1, 
39.O1I6.6  12.0  10.0! 
32.0,18.011.0    9.0 


0.9 

i 
6.6  2.01 

1 
18.0 

12 

0,4    9.4 

1.70 

16. 0 

15 



18.0 

0.80 

8.3 

16 



10.0 

0.97 

17.0 

16 



12.0 

0.64 

19.0, 
16.^ 

20 

1.7 

8.6 

0.45 

15 

2.2   8.6 

0.2s 

16.0, 
20.0 

18 

1.2   7.1 

0.28 

18 

2.0 

8.5 

0.08 

24.0 

20 

2.0 

8.0 

0.10 

25.0 

25 

200,000 

'210^606' 
200,000 
160,000 
110,000 
110,000 
160,000 
120,000 
160,000 


1 

3.1 

1.3 

1.9 

44,233 

3.8 

2.6 

3.2 

76,113 

6.1 

2.8 

3.6 

90,639 

6.3 

2.2 

3.4 

48,2.58 

5.5 

2.3 

2.8 

49,454 

6.2 

3.0 

3.7 

49,454 

4.6 

2.5 

3.6 

49,464 

5.0 

3.0 

3.3 

49,454 

5.5 

3.0 

4.4 

49,464 

5.5 

5.2 

5.3 

49,454 

3,686 
6,343. 
7,5-J.'J 
4,022 
4,121 
4,121 
4,121 
4,121 
4,121 
4,121 


TABLE  No.   14. 


Settled  Effluent  prom  Twelve-foot  Sprinkling  Filter  1"  to  2"  Stone 


Aug. 

1 

Sept 

4 

Oct. 

22 

Nov. 

21 

Dec. 

3 

Jan. 

7 

b'p.h. 

2 

Mar. 

1 

Mar. 

27 

April  30| 

Sept.  1 
Sept.  17 
Oct.  27 
Nov.  26 
Dec.  29 
Jan.  30; 
Feb.  25! 
Mar.  24j 
April  29, 
May     7i 


9.8 
14,4 
26.3 
46.0 
43,7 
32.0 
33.0 
28.0 
40.0 
37.0 


6.5 
7.4 
20.0 
22.7 
23.1 
24.0 
21.0 
18.0 
27.0 
23.0 


3.3! 

8.8 

7.8 

7.01  9.0 

8.2 

6.31^1.0 

23.3,11.0- 

20.6„10.0|.... 

8.0 

7.41  5.7 

12.0 

7.6 

6.8 

10.0! 


1.0  5. 
0.8  9. 
....19. 

. 10. 

....  11. 
1.7  8. 
0.8  8. 
1.2   6, 


7.1, 

13. 0||11. 010.0:  1.0   8. 
14.0  9.0,  9.0    0.0,  8. 

ll        I         I         1 


2.35 

19.0 

13 

1.62 

6.3^ 

13 

1.20 

14 

0.87 

17.0 

10 

0.,56 

20.0 

15 

0.43 

16. d 
16.0 

13 

0.14 

16 

0. 20120. 0' 

^5 

0.20,23.0! 

17 

0.10 

25.0 

20 

140,000 

itoIooo' 

120,000 

100,000 

100,000 
90,000 
110,000 
100,000 
250,000 


3.1 
3.8 
6.1 
5.3 
6.5 
S.3 
4.6 
5.0 
6.5 
5.6 


1.3 
2.6 
2.8 
2.2 
2.3 
3.0 
2.5 
3.0 
3.0 
6.2 


SEWERAGE   COMMISSION. 
TABLE  No.   15. 


159 


Period 

COVSRBD 

1907-8 


From 


To 


PARTS 

PER 

MILLION 

Susp'D  Solids 

NITROGEN  AS 

1 

Organic 

a 

0 

I 

0 

1 

1 

■q 

1 

1^ 

CO 

s 

'u 

1 

u 
d 


Rate  of  Filtra- 
tration  Million 

Gallons  per 
Acre  per  Day 


POPULATION 


<! 

U 

CM 


Effldent  FKO.M   Six-foot 

SriiiKKLiNc:   Filter   2"   to 

4"   St 

ONE. 

1 
Sept.  2O1  Oct.     3t 

6 

36.2 

29.2 

7.013.012.0 

1.0,16.0  0.57    2.0     18 

1,200,000 

4.0 

2.9 

3.6  1 

76,113 

12,686 

Oct.     6   Not.    4 

6 

117.0 

63. T 

63.315.0 

!22.oio..'a  i.q    30 

530,000 

6.1 

1.4 

3.2  I 

90,539 

15,090 

Nov.  16   Nov.  29 

3 

108.0 

78.7 

29.3  20.0 

_...|24. 0,0.80   I.7I'    34 

600,000 

1     5.3 

2.0 

4.1  1 

96,517 

16,086 

Dec.    HI  Dec.    16 

3 

50.7 

34.0 

16.716.0 

. 17.0  0.87    6.0     21 

310,000 

1     5.5 

2.5 

4.0 

49,454 

8,243 

Jan.    fi  Jan.  21 

4 

52.0 

44.6 

7.6|  9.0 

7.3 

1.7117,00.23'  4.8'    29 

300,000 

'     5.2 

3.1 

3.6 

49,454 

8,242 

Feb.    3   Feb.  26 

6 

48.7 

38.2 

10.511.0 

8.5    2.5116.0,0.28;  4.0|    30 

740,000 

4.8 

2.6     3.7     49,454 

8,342 

Feb.  29  Mar.  23 

5 

51.4 

42.0 

9.412.0 

9.2    2.8,16.00.241  4.2i    28 

420,000 

5.0 

3.0  '  3.2  1  49,464 

8,243 

Mar.  28   April  10 

1 

.52.0 

.50.0 

2.0]8.0'16.0|  2.OII8.O 0.401  2.0     28 

300,000 

4.1' 

3.0     3.6   ■  49,454 

8,242 

May  25   May  26 

1 

123.0 

103.018.015.0 

12.0    3.0jl3.0]0.20l  1.0    102 

49,464 

8,242 

July  13  Aug.    8 

2 

61.. 5 

44.5;17.o:  8.0 

6.6'  2.5I13.OI.OO;  3.5I    23 

540,000 

5.6 

4.4  1  6.1      49,464 

8,342 

Sept.   7  Oct.     3 

2 

39.5 

34.5 

5.0   8.5 

7.0 

1.517.00.60   1.81    24 

ill 

460,000 

1     5.6 

4.8 

b.2 

49,454 

8,242 

TABLE  No.  16. 


Settled  Bfflufnt  feom  Six-foot  Sprinkling  Filter  2"  to  4"  Stone. 


Sept.  20 
Oct.  6 
Nov.  15 
Dec.  11 
Jan.  6 
Feb.  3 
Feb.  29 
Mar.  28 
May  25 
July  13 
Sept.   7 


Oct.  3l 
Nov.  4| 
Nov.  29 
Dec.  16 
Jan.  21 
Feb.  26 
Mar.  23 
April  10 
May  26 
Aug.  8 
Oct.     3 


27.0 
63.4 
46.0 
36.7 
25.0 
31.7 
30.0 
43.0 
68.0 
33.0 
26.0 


30.7 
4.0 
32.0 
21.3 
31.6 
24.3 
34.8 
43.0 
60.018 
34.0  9 
22.51  3 


3J^4.0 
4i|l2.0 
017.0 
412.0 

.5,1  9.3 
4,  9.5 

.211.0 
018.0 

.013.0 
0,  7.0 
6,  7.5 


13.0 


6.6 
7.7 
8.2 
16.0 
U.O 
5.0 
6.5 


1.0 


2.8 
1.8 
2.8 
2.0 
2.0 
2.0 
1.0 


16.0 
23.0 
23.0 
18.0 
17.0 
16.0 
16.0 
18.0 
13.0 
13.0 
17.0 


0.62 
0.50 
0.80 
0.63 
0.28 
0.31 
0.38 
0.20 
0.20 
0.95 
0.46 


( 
3.2| 
1.2, 
2.0 
6.0 
4.5 
4.0 
4.4 
2.0, 
1.0 
4.0 
2.3; 


21 


1,100,000 
360,000 
130,000 
240,000 
260,000 
480,000 
320,000 
270,000 


500,000 
400,000 


4.0 
5.1 
6.3 
6.5 
6.2 
4.8 
6.0 
4.1 


5.6 
5.6 


2.9 
1.4 
2.0 
2.5 
3.1 
2.6 
3.0 
3.0 


4.4 
4.8 


3.6 
3.3 
4.1 
4.0 

3.6  t 

3.7  i 
3.3 
3.6 


6.1 
5.2  j 


TABLE  No.   17. 


Effldent  from  Nine-foot  Sprinkling  Filter  2"  to  4 

"  Stone 

Sept.  20   Oct.     3 

6 

40.7 

25.416.3 116. 013.0   3.0 

1       1       ! 
15.0  0.97   3.8 

13 

1,200,000 

4.0 

2.9 

3.6      76,113      ,1,4.-.7 

Oct.     6   Nov.    4, 

6 

104.0 

66.6  47.6'12.0. 

20.0,1.00 

3.7 

23 

330,000 

5.1 

1.4 

3.2 

90,639'  10,050 

Nov.  15   Nov.  39 

3 

74.7 

48.7  26.0  17. OL 

23.01.30 

4.0 

23 

530,000 

5.3 

2.0 

4.1 

96,617 

10,724 

Dec.   11    Dec.    16 

3 

44.7 

28.o:i6.714.0-.- 

15.0 

0.77 

7.3 

16 

290,000 

5.5 

3.5 

4.0 

49,454 

6,495 

Jan.     6  Jan.  311 

4 

69.9 

56.714.2    9.5|  7.6 

2.0 

14.0 

0.28 

9.0 

22 

1,000,000 

6.3 

3.1 

3.6 

49,454 

6,495 

Feb.     31  Feb.  26, 

6 

43.0 

36.5   9.51  8.71  6.61  3.214.0 

0.23 

8.8 

24 

600,000 

4.8 

2.6 

3.7 

49,464 

6,493 

Feb.  29  Mar.  23 

s 

74.0 

56.4  17.6  13.0  10. 0[  3.013.0'0.30 

12.0 

24 

410,000 

5.0 

3.0 

3.2 

49,464 

6,493 

Mar.  28!  April  lOi 
May  25  May  26 

1 

166.0 

124.032.023.017.0]  6.015.00.40 

T6.0 

38 

400,000 

4.1 

3.0 

3.6     49,464 

5,495 

1 

61.0 

63. 0!  8.014.013.01  2.OII.OI0.4O 

6.(y 

66 

'  49,464 

5,495 

July   is!  Aug.    S 

2 

41.5 

33.01  8,.';|  7.8    4.8  3.0,  8.8,1.70 

8.5 

13 

660,606 

6.6 

4.4 

5.1  ll  49,454 

6,496 

Sept.    71  Oct.     S 

2 

35.5 

29.0   6.5' 8.0   6.5   1.514.0  0.4013.0 

20 

460,000 

6.6 

4.8 

6.2   !  49,464 

6,495 

TABLE  No.   18. 


Settled  Effluent  from  Nine-foot  Sprinkling  Filter  2"  to  4"  Stone 


Sept 

20 

Oct.     3 

6 

Oct. 

« 

Nov.    i 

6 

Nov. 

15 

Nov.  29 

3 

Dec. 

11 

Dec.   IC 

3 

Jan. 

6 

Jan.  21 

4 

Feb. 

3 

Feb.  St 

6 

Feb. 

29 

Mar.  2£ 

6 

Mar. 

28 

April  10 

1 

May 

25 

May    2« 

1 

July 

13 

Aug.    i 

2 

Sept. 

7 

Oct.     3 

2 

30.7  24.2  6.6,— 
51.9  34.217.711 
75.3  44.0  31.3 
26.0  16.7 
19.5'  16.0 

25.8  19.9 
23.3  18.7 
42.0   30.0 

49.0  46.0 

24.01  20,6 
20.5,  18.0 


9.3  13 

3.5 1  9, 
6.9^!  8 
6. el  9 
12.0  21 
8.013 
3.S{  5 
2.6   6 


12.0 

1.0 

15.0 

0.87 

20.0 

0.92 



22.0 

1.30 

15.0 

0.57 

7.3 

2.0 

14.0  0.66 

7.3 

1.2 

13.00.27 

7.3 

1.8 

13.0|0.28 

15.0 

6.0 

16.0  0.30 

11.0 

2.0 

11.0  0.20 

4.3 

1.0 

8.81.55 

5.5 

1.0 

13.0 

0.40 

4.2 
4.3 
6.0: 
8.6 
8.7j 
i  13.0 
)  10.0 

2.0I 

8.5 
)  12.0 


IS 

1,000,000    1     4.0 
260,000         5.1 
350,000         5.3 
170,000         6.6 
370,000    ,1     5.2 
240,000    1     4.8 
190,000    1     5.0 
170,000    ,    4.1 

ii 
2.9  i  3.6      

20 
22 
IS 
19 
23 
20 
19 
6f> 

1.4  1  3.2    - 

3.0  i  4.1    — 

2.6      4.0    ' 

3.1  1  3.6 

2.5  1  3.7    1 

3.0  1  3.2    -J 

3.0  '  3.6    _-| 

14 
19 

360,666 
270,000 

6.6 
5.6 

4.4     6.1  II- 

4.8     6.2  1— 



i6o 


REPORT   OF   THE 
TABLE  No.  19. 


Period 

S 
1 

PARTS  PER  MILLION 

d 
d 

1 

Rate  of  Filtra- 
tration  Million 

COVBBED 

Susp'D  Solids 

NITROGEN  AS 

3 

Gallons  per 
Acre  per  Day 

1907-8 

3 

§1 

1 

Organic 

.9 
g 

e 
Si 

1 
'S 

1 

1 

i 

•5 

< 

ii 

1 

To 

From 

1 

3 

1 

1 

Effluent  fhom  Twelve-foot  Sprinkling  Filter  2"  to  4"  Stone 


Sept.  20!  Oct.  3 

Oct.     6  Nov.  4, 

1.5:  Nov.  29, 

11;  Dec.  16 

fil  Jan.  21' 

3,  reb.  26' 

29j  Mar.  2.3; 


Nov 
Dec. 
Jan. 
Feb. 
Fob. 
Mar. 
May 


28 1 


April  10 

May   26'! 


July   13'  Aug.    8 
Sept.    71  Oct.     31 


6 

1         l| 
4.5.3    26.7ll8.614.0 

13.0;  1.014.01.08 

4.2, 

14 

1,200,000 

4.0 

2.9 

3.6 

76,113 

6,343 

6 

77.7 

44.2  33.511.0 

-„.l       Jl8.01.23 

4.71 
8.0' 

22 

200,000 

5.1 

1.4 

3.2 

90,539 

7,646 

3 

88.7 

48.0!40.7i.5.0 

'21.0!l.9O 

24 

440,000 

6.3 

2.0 

4.1 

96,617 

8,043 

3 

RS.7 

?,a  7 

14.012.0 

—     1   .  _14.0!0.60 

9.0 

14 

210,000 

5.6 

a.b 

4.U 

49,454 

4,121 

4 

32.0 

24  7 

7.3l  8.4 

6.9!  1.612.0!0.23 

14.0 

18 

320,000 

6.2 

3.1 

».6 

49,454 

4,121 

r, 

39.3 

30  0 

9.3;  7.9 

6.61  1.3;12.0l0.23 

lO.Ol 

22 

260,000 

4.8 

2.b 

3.7 

49,454 

4,121 

5 

47.8 

,3fi.» 

n.e;  9.4 

S.2 

1.211.0|0.24 

14.01 

22 

190,000 

5.0 

3.0 

3.2 

49,464 

4,121 

1 

m.o 

4fi.0 

10.021.0 

19.0 

2.011.00.40 

20.0 

22 

18J,000 

4.1 

3.0 

3.6 

49,454 

4.121 

1 

90.0 

73.017.0  15. 0'lO.O 

5.011.0  0.80 

10. oi 

70 



49,454 

4,121 

2 

48.6 

28.0!20.5;  6.31  4.8 

1.5 

6.3,1.80 

19.0 

16 

340,000 

5.6 

4.4 

5.1 

49,464 

4,121 

2 

33.5 

26.0 

6.5'|  7.6 
1 

6.0 

1.5 

11.00.90 

16.0 

19 

330,000 

6.6 

4.8 

b.2 

49,454 

4,121 

TABLE  No.   20. 


Settled  Effluent  fi!o.\i   Twelve-foot  Sprinkling  Filter  2"   to  4"   Stone 


Sept. 

20 

Oct. 

6 

Nov. 

15 

Dee. 

n 

Jan. 

6 

I'eb. 

3 

I"eh. 

29 

Mar. 

28 

May 

25 

July 

13 

Sept 

7 

Oct.  3 
Nov.  4 
Nov.  29 
Dec.  16, 
Jan.  21 
Feb.  26 
Mar.  23' 
April  10, 
May  26' I 
Aug.  8 
Oct.  3i 
\ 


6    ! 

6 

3 

3 

4 

6 

5 

1 

1 

2 

2 


19.9 

12.9 

7.0 

40.21  24.7|15..5 

67.3    36.0;31.3 

26.0 

17.3 

8.7 

20.5 

17.0 

3.6 

26.3 

20.6 

5.7| 

17.7 

14.6 

3.11 

28.0 

28.0 

0.0, 

63.0 

.54.0 

9.0 

26.6 

17.0 

8..5! 

23.5 

20.0 

3.6j 

12.0 
9.8 
15.0 
12.0 
6.9 
8.1 
8.3 
19.0 
12.0 
4.8 
6.0 


6.4 
6.6 
6.9 
17.0 
10.0 
4.3 
4.5 


I 

114.0 
18.0 
22.0 
14.0 
13.0 
12.0 
16.0 
11.0 
11.0 
6.3 
12.0 


1.12 
1.04 
1.30 
0.60 
0.20 
0.20 
0.83 
0.30 
0.60 
1.80 
0.66 


5.1 


900,000 
180,000 
800,000 
180,000 
220,000 
260,000 
160,000 
160,000 


250,000 
260,000 


4.0 
6.1 
5.3 
5.5 
5.2 
4.8 
6.0 
4.1 


5.6 
5.6 


2.9 
1.4 
2.0 
2.5 
3.1 
2.6 
3.0 
3.0 


4.4 

4.8 


3.6 
3.2 
4.1 
4.0 
3.6 
3.7 
3.2 


TABLE  No.  21. 


En'PLnENT  FROM    SiX-FOOT    SPRINKLING    FILTER  4"    TO    6"    STONE 


Sept.  20 

Oct.     3 

6 

Oct.     6 

Nov.    4 

6 

Nov.  15 

Nov.  29 

3 

Dec.    11 

Dec.    16 

3 

Jan.     6 

Jan.   21 

4 

Feb.     3 

Feb.   26, 

6 

Feb.  29 

Mar.    5 

1 

2 

.<i«.S  27.3  11.5,15.011.0 

103. Ol  66.4'36.6|15.0 

92.01  77.3  14.7;;18.0 

52.7;  43.3;  9.4'l3.0 


60.7 
94.0 
94.6 


.11.01  9.7,10.0 
76.8;17.2;13.0 
81.013.6,112.0 


17.0 
24.0 
24.0 
18.0 
20.0 
18.0 
19.0 


0.43 
0.13 
0.50 
0.20 
0.13 
0.14 
0.15 


1.. 
O.4I 
0.7; 
2.71 
1.8 
1.3 
0.5 


1,200,000 
390,000 

1,000,000 
610,000 
470,000 
950,000 

1,000,000 


4.0 

2.9 

3.6 

76,113 

6.1 

1.4 

3.2 

90,639 

5.3 

2.0 

4.1 

96,517 

5.6 

2.6 

4.0 

49,454 

5.2 

3.1 

3.6 

49,464 

4.8 

2.5 

3.7 

49,454 

3.5 

3.1 

3.2 

49,454 

,68.5 
,090, 
,085 
,242 
,243 , 
,242. 
,242i; 


TABLE  No.  22. 


Settled  Effluent  from  Six-poot  Sprinkling  Filter  4"  to  6"  Stone 


Sept.  20 

Oct.  6 

Nov.  16 

Dec.  11 

Jan.  6 

Feb.  3 

Feb.  29 


Oct. 
Nov. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 


31. 9j  27.71  4.216.0 
61.5    41.4  20.112.0 

14.0 

2.0 

16.0 
23.0 
24.0 
18.0 
19.0 
17.0 
18.0 

0.58 
0.27 
0.40 
0.23 
0.17 
0.13 
0.15 

"4 

1.0 
1.7 
l.S 
1.3 

0.5j 

19 
31 
33 
26 
29 
34 
36 

53.3;  43.3,10.018.0 

35.3 
34.4 
47.1 
25.8 

25.3 
29.4 
37.9 
21.8 

10.014.0 
5.0,,11.0 
9.213.0 
4.012.0 

Ts 

9.8 
9.0 

Ti 

3.2 
3.0 

1,600,000 
400,000 
880,000 
610,000 
610,000 
840,000 
630,000 


4.0 
6.1 
5.3 
5.6 
5.2 
4.8 
3.5 


2.9 
1.4 
2.0 
2.6 
3.1 
2.6 
3.1 


3.6 
3.2 
4.1 
4.0 
3.6 
3.7 
3.2 


sewerage;  commission. 

TABLE  No.  23. 


i6i 


Period 

COVBRED 

1907-8 


From 


To 


PARTS 

PER 

MILLION 

Susp'D  Solids 

NITROGEN  AS 

■s 

to 

Organic 

d 

g 

1 

1 

1 

•p 

1 

CD 

s 
b 

in 

1-1 

ill 

Eh 

« 

to 

II. 

z 

2 

O 

o 
u 


n 


Rate  of  Filtra- 
tration  Million 

Gallons  per 
Acre  per  Day 


POPULATION 

fo 

O 

u 

<! 

< 

U 

t4 

t^ 

CLi 

Effluent  from  Nixe-foot  Sprinkling  Filter  4"  to  6"  Stone 


lept.  20  Oct.  3. 
)ct.  6  Nov.  4 
Jov.  15  Nov.  29 


)IT.  11 

fan.  6 

'eb.  3 

?eb.  29 


Dec.  It  I 
Jan.  2l|! 
Feb.  26; j 
Mar.  5 


47.31 
99.0 
79.3 
40. o! 
48.8 
46,0 
38.0 


1     ( 

34.912.4 

i4.0 

12.0 

2.0 

16.0  0.58 

'1          1 
2.6,1    15 

61.7137.3,13.0 

23.0  0.44 

1.5;    25 

64.015.3 

18.0 

23.0  0.47 

1.3!i    27 

28.012.0 

11. 0 
11.0 

18.00.70 

8.711    16 

39. 0!  9.8 

8.5 

2.5 

19.0,0.19 

3.5|1    24 

37.5 

8.6 

9.8 

7.8 

2.0 

17.0,0.23 

1.8]    29 

31.6 

6.6| 

9.0 

7.6 

1.5 

18.00.30 

1.5|     27 

1,300,000 
36O,0OD 
900,000 
470,000 
480,000 
590,000 
750,000 


4.0 

2.9 

1    5.1 

1.4 

5.3 

2.0 

6.5 

2.5 

6.2 

3.1 

!     4.8 

2.5 

1    3.5 

1 

3.1 

3.6 
3.8 
4.1 
4.0 
3.6 
3.7 


76,113| 
!«,639 
i)C,517| 
49,4.->4l 
49,4.34 
49,4.54 
49, 454 j 


8,457 
10,060 
10,724 
5,495 
6,493 
5,493 
5,495 


TABLE  No.  24. 


Settled  Effluent  from  Nine-foot  Sprinkling  Filter  4"  to  6"   Stonf. 


Sept.  SO   Oct.     3! 

6 

21.3 

15.6 

(1         1 
5.814.0  11.0 

3.0 

17.0,0.52    8.4t    16 

1,000,000 

4.0 

2.0 

3ct.     6  Nov.    4! 

6 

62.9 

36.6 

16.412.0' 

83.0  0. .52    1.5  1    23 

400,000 

6.1 

1.4 

»!ov.  15,  Nov.  29 

3 

63.3 

48.7 

14.6^17.01 



84.00.37 

1.3!    26 

590,000 

6.3 

2.0 

)ec.   Ill  Dec.   16, 

3 

36.0 

84.0 

12.0,11.0'     -. 

18.0!0.67 

4.3l    19 

340,000 

5.6 

8.i> 

fan.    6  Jan.  81 

4 

29.8 

24.7 

5.1111.0 

7.6 

3.6 

18.010.23 

3.5[    22 

490,000 

5.2 

3.1 

?eb.    31  Feb.  26 

6 

28.9 

24.5;  4.4,  9.8 

8.3 

1.6 

17.0  0.26 

2.0     28 

680,000 

4.8 

2.5 

Feb.  29;  Mar.    5 

2 

24.8 

20.0 

4.8]  9.6 

8.0 

1.5 

18.010.20 

1.5j    28 

640,000 

3.6 

3.1 

TABLE  No.   25. 


Effluent  from  Twelve-foot  Sprinkling  Filter  4"  to  0"  Stone 


Sept.  20 

Oct.     31 
Nov.    J 

«l 

1 
37.0    26.8 

1 
10.814.0 

1         1         1 
11.0    3.0:15.010.74 

1 
3.2 

13 

1,000,000    :     4.0 

8.9      3.6   '  70,1131 

6,343 

Oct.     6 

«    || 

98.5    58.3 

40.213.0 



28.0,0.60 

1.9 

24 

3.50,000 

5.1  1  1.1      3.2    <  90,539' 

7,543 

<o\.  15 

Nov.  29 

3 

811.7    .52.7 

28.016.0 

23.01.00 

2.0 

24 

.570,000 

5.3  '  2,()      4.1      %,.517 

8,043 

)ec.   11 

Dec.   16 

3   ! 

6:i.3 

38.724.6 

13.0 

17.0i0.80 

4.7 

18 

410,000 

5.6 

2.5   1  4.0      49,454| 

4,121 

Tan.    6 

Jan.  81 

4    jl 

35.7 

87. 9|  7.8 

W.O 

7. .5 

2.7 

16.0|0.23 

6.3 

21 

460,000 

1     6.2 

3.1  1  3.6    1  49,454| 

4,181 

?cb.    3 

Feb.  86 

6    ji 

44.0 

36.7 

8..3' 

10.0 

8,8 

1.2 

i5.o!o.ie 

4.0 

8.5 

6.W,000 

4.8 

2.5  1  3.7    '  49,4.54l 

4,181 

?cb.  29 

Mar.    5 

2    t 

48.5 

38.5 

10.0 

12.0 

9.5 

2.5 

16.0|0.20 

2.6 

25 

810,000 

3.5 

3.1    1  3.8      49,454 

4,181 

Hay  25 

May  26 

1 

91.0 

71.0 

20.0 

14.0 

9.0 

5.0 

13.0  0.60 

1.0 

66 

' 49,4,54| 

4,121 

Fuly  13 

Aug.    8 

2 

67.0 

49.0 

18.0 

8.0 

6.0 

S.O 

12.0.1.50 

5.0 

17 

4.50,000 

5.6  1  4.4      5.1    1  49,4.54 

4,121 

Sept.   7 

Oct.     3 

2 

32.6 

27.0 

8.5 

7.6 

6.0 

1.5 

16.00.30 

4.6 

17 

440,000 

,     6.6  1  4.8      5,2  i|  49,454 

4,181 

TABLE  No.   20, 


Settled  Effluent  from   Twelve-foot  SpRiNKLiNf!   Filter  4"   to  6"   Stonk 


iept. 

let. 

fov. 

)ec. 

'an. 

'eb. 

'eb. 

lay 

uly 

lept. 


11 


Oct. 
Nov.  4' 
Nov.  89 
Dec.  16 
Jan.  211 
Feb.  26 
Mar.  5 
May  26 
Aug.  8 
Oct.     3 


20.9 

14.9 

6.0 

'l3.0' 

49.7 

32.0 

17.7 

11.0 

i     63.3 

40.7 

22.6116.0 

33.3 

24.7 

8.613.0 

30.9 

24.9 

6.0|  7.8 

84.8 

80.5 

4.3i  9,3 

1     21.3 

17.0 

4.3    8.5 

46.0 

43.0,  3.015.0 

41.6 

24.0 

17.01,  5.6 

26.0 

23.5 

2.6 

,7.6 

18.0 


5.5 
7.5 
8.6 
)12.0 
6.0 
6.5 


1.0 


16.01 
22.01 
24. Ol 
18. o: 
17.0 
16. 0| 
17,0 
18,0 
18. Ol 
16.0 


0.63 
0.55 
10., 53 
0.47 
0,20 
0,19 
0,15 
0,40 
,1.30 
,0.30 


,200,000 
390,000 
620,000 
260,000 
530,000 
310,000 
360,000 


310,000 
270,000 


4.0 
5.1 
5.3 

5.5 
5.2 

4,8 


6.6 
5.6 


2.9 
1.4 
8.0 
2.5 
3.1 
2.5 
3.1 


4.4 
4.8 


3.6 


11 
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REPORT  OF  THE 
TABLE  No.   27. 


PARTS  PER  MILLION 

Rate  of  Filtra- 

Period 

g 

tration  Million 
Gallons  per 

POPULATION 

Covered 

S 
m 

SUSP' 

D  Solids 

NITROGEN  AS 

■g 

d 

Acre  per  Day 

d 

^ 

fa 
o 

Organic 

.2 

O 

A 

s 

fa 

From 

To 

S 

n 

D 
13 

1 

m  bo 

1 

IP 

i 

n 

(5 

s 

s 

g 

1 

1 

1 

a 

1 

1 

< 

Effluent 

FROM 

Ten 

AND 

One-half  Foot  Sprinkling 

Filter  % 

"  TO  1%"  Stone 

.Tunc    8 
Aug.  10 
Oct.     5 

July  11 
Sept.    6 
Oct.    17 

3 

8 

1 

31.7 

30.0 

'      8.0 

23.0 
22.0 
2.0 

9.7 
8.0 

6.0 

6.8 
5.6 
5.0 

5.6 
4.3 
4.0 

0.3    3.8 
1.2    3.6 
1.013.0 

1 

0.33 
0.26 
0.60 

18.o! 
13.0 
10.0 

16 
11 
12 

160,000    1 
260,000   ': 
390,000    i 

'1 

6.5 
6.1 
5.8 

1.3 

4.7 
4.6 

4.9 
4.9 

6.1 

49,454 
49,454 
49,454 

4,710 
4,710 
4,710 

TABLE  No.  28. 


Settled  Effluent  from  Ten  and  One-halp  Foot  Sprinkling  Filter  %"  to  1%"  Stone 


June  8 
Aug.  10 
Oct. 


1 
July  11. 

3 

26.7 

16.3 

,0.4! 

6.2 

5.5    0.7 

3.8 

0.23 

20.0, 

15 

Sept.   6 

2 

24.0 

18.0 

6.0 

6.0 

4.5'  0.5 

B.6 

0.30 

13.0 

12 

Oct.    17 

1 

9.0 

2.0 

7.0| 

6.0 

4.0,  2.0 

13.0 

0.30 

10.0 

14 

6,400 

4,600 

110,000 


6.6 
6.1 
5.8 


4.3 
4.7 
4.6 


TABLE   No.   29. 


Effluent  from  Four  and  One-half  Foot  Sprinkling  Filter  1"  to  2"  Stone 


June 

S 

July 

n 

X 

41.3 

.14.7 

6.6 

L      1 
10.0 

S.3 

1.7 

13.0  0.37 

B.7I 

26 

320,000 

6.5 

4.3 

4.9 

49,454 

10,990 

Aug. 

10 

Sept. 

6 

2 

64.5 

47.0 

17.6 

7.5, 

5.0 

2.5 

15.00.30 

4.0 

25 

410,000 

6.1 

4.7 

4.9 

49,464 

10,990 

Oct. 

5 

Oct. 

"! 

1 

13.0 

10.0 

3.0, 

6.0 

4.0 

1.0 

23.00.10 

X.0j 

32 

1,100,000 

5.8 

4.6 

6.1 

49,454 

10,990 

TABLE  No.  30. 


Settled  Effluent  from  Four  and  One-halp  Foot  Sprinkling  Filter  1"  to  2"  Stone 


June    8 

July  11 

3 

19.7 

15.3 

4.4 

8.7 

8.0 

0.713.0 

O.J)7 

[ 
4.2, 
4.0 

16 

Aug.  10 

Sept.   5 

2 

26.0 

80.6 

4.5 

6.0 

6.0 

1.015.0 

0.35 

15 

Oct.     5 

Oct.    17 

1 

11.0 

10.0 

1.0 

6.0 

5.0 

0.0  22.0 

0.10 

1.0' 

1 

28 

230,000 
280,000 
990,000 


5.5 
6.1 
6.8 


4.3 

4.7 
4.6 


TABLE  No.   31. 


Settled  Effluent  from  Seven  and  One-halp  Foot  Sprinkling  Filter  1"  to  2"  Stone 


June    S 

July  11 

3 

27.0 

20.3 

6.r 

7.6 

6.6 

1.0 

9.2 

0.67 

ii.ol 

Ifi 

Aug.  10 

Sept.   B 

2 

31.0 

21. 5 

9.5 

7.7 

5.7 

2.0 

7.7 

0.65 

7.. 5 

16 

Oct.     5 

Oct.    17 

1 

6.0 

4.0 

2.0; 

6.0 

5.0 

1.0 

19.0 

0.20 

4.0! 

1 

28 

140,000 
220,000 
610,000 


5.5 

4.3 

4.9 

5.1 

4.7 

4.9 

6.8 

4.6 

5.1 

SEWERAGE   COMMISSION. 
TABLE  No.   33. 


163 


Period 

COVSBED 

1908 


From 


To 


PABTS 

PER 

MILLION 

SUSP'D  SOUDS 

NITROGEN  AS 

CQ 

g 
0 

c 

>■ 

Okganic 

cs 
1 

e 

2<l 

1 

4 

l.a 

1 

1 

1 

1 

1 

^ 

>-l 

£ 

EH 

n 

m 

Sl, 

g 

?; 

0 

d 


Rate  of  Filtra- 

tration  Million 

Gallons  per 

Acre  per  Day 


< 


POPULATION 


1:^ 


Eppluekt  feom  Ten  and  One-half  Foot  Spbinkling  Filtee  1"  to  2"  Stone 


June    8 

July  11 

3  1 

Aug.  10 

Sept.    6 

2     1 

Oct.     6 

Oct.  n 

1 

il 

24.7;  I9.7I  5.0, 
50.5  34.6  16.0 
13.0     7.0   6.0 


7.0 

6.7 

1.3 

9.0 

6.3 

2.7 

4.0 

2.0 

2.0 

5.3i0.67'20 

4.310. 40il8 
17.011.001  7.0: 


160,000 
340,000 
440,000 


5.5 

4.3 

4.9 

49,454 

5.1 

4.7 

4.U 

49,454 

5.8 

4.6 

-5.1 

49,454 

4,710 

4,710 
4,710 


TABLE  NO.   34. 


Settled  EppLnENT  fbom  Ten  and  One-halp  Foot  Spbinkling  Filtee  1"  to  2"  Stone 


June    8 

July  11 

n 
3    ij 

86.0   18.0 

s.ol 

5.7 

5.0 

0.7 

5.3 

0.63 

20.0 

12 

170,000 

5.5 

4.3 

4.9 

Aug.  10 

Sept.   SI 

2    '! 

32.0    80.0 

18. t 

7.3 

4.7 

2.6 

4.3 

0.40 

16.( 

12 

250,000 

6.1 

4.7 

4.9 

Oct.     S 

Oct.    17 

1    j 

11.01    3.0 

i 

8.0; 

3.0 

3.0 

0.0 

17.0 

0.80 

7.0 

14 

360,000 

5.8 

4.6 

5.1 



TABLE  No.  35. 


Effldent  fbom  Foub  and  One-half  Foot  Spbinkling  Filtee  1"  to  3"  Stone 


June 

8 

July 

11 

3 

1     30.3    28.7 

7.6 

11.0 

9.0 

2.0 

14.0 

0.30 

1.,' 

27 

600,000 

5.5 

4.3 

4.9 

49,434 

10,990 

Aug. 

1(J 

Sept. 

6 

2 

1     38.5 

28.0 

10.5 

6.6 

6.0 

1.6 

16.0 

0.45 

4.3 

80 

610,000 

5.1 

4.7 

4.9 

49,464 

10,990 

Oct. 

5 

Oct. 

17 

1 

;     19.0 

13.0 

6.0 

4.0 

3.0 

1.0 

22.0 

0.00 

^•1 

31 

1,130,000 

) 

5.8 

4.6 

5.1 

49,464 

10,990 

TABLE  No.  36. 


Settled  Effluent  fbom 

Foub  and  One-half  Foot  Spbinkling  Filtee 

1"   TO   3" 

Stone 

June    81  July  11 
Aug.  lOi  Sept.   6 

3 
2 
1 

1 

24.7 
30.0 
17.0 

22.7 
83.0 
11.0 

2.0: 

7.0: 

6.0| 

10.0 
5.5 
7.0 

9.3 

4.5 
4.0 

0.7 
1.0 
3.0 

14.0  0.27 
16.0  0.40 
81.0  0.00 

0.7! 
3.^ 

^■1 

24 
18 
34 

62,000 
10,200 
150,000 

5.5 
1    6.1 

5.8 

4.3 

4.7 
4.6 

4.9 
4.9 

6.1 

i_ L. 

— 

Oct.     0,  Oct.    17 

i 

1 

-— 

TABLE  No.  37. 


Effluent  fbom  Six-foot  Spbinkling  Filtee  1"  to  3"  Stone 


July  13   Aug. 
Sept.    7[  Oct. 

J 

3J 

2 
2 

40.5 
35.0 

28.0 
28.5 

12.6 
6.6 

6.6 
8.0 

4.5 
6.0 

2.0 
2.0 

11.0  0.90 
16.0  0.30 

5.5 
5.0 

19 
25 

420,000 
300,000 

6.6 

5.6 

4.4 
4.8 

5.1 
5.8 

49,464 
49,464 

8,243 
8,242 

TABLE  No.  38. 

Settled  Effluent  fbom  Six-poot  Spbinkling  Filtee  1" 

TO  3"  Stone 

July  13 
3ept.   7 

Aug.    a 
Oct.     3 

2 
2 

24.0 
26.0 

20.5 
23.0 

3.6 
3.0 

7.0 
6.5 

4.5 
6.6 

2.5 
1.0 

11.01.10 
16.0  0.15 

^ 

14 
22 

58.000 
29,000 

5.6 
5.6 

4.4 
4.8 

5.1 
5.2 



— I... 
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RliPORT    OF   TflU    SEWERAGE    COMMISSION. 


TABLK  No.  39. 


Period 

CO 

m 

h 
O 

u 

1 

PARTS  PER  MILLION 

d 

d 

a 
.9 

0 

Kate  of  Filtra- 
tration  Million 

POPUl 

ation 

COVBKBD 

Susp'D  Solids 

NITROGEN  AS 

■2 
s 

a 

0 

a 

s. 
0 

Gallons  per 
Acre  per  Day 

1908 

■3 

4 

1 
^ 

Organic 

.2 

J 

1 

'S 

1 
1 

.1 
B 

1 

1 

< 

1 

1 

To 

From 

3 

10 

a 

a 

^ 

£ 

EfFLUEKT  FItOM 

Seve 

N  AND  One-half  Foot  Sprinkling  Filter  1"  to  3"  Stone 

.June    8   July   n 
Aug.  10   Sept.    5 
Oct.     0    Oct.    17 

3 
S 
1 

17.3 
42.0 
13.0 

15.3 

30.5 

4.0 

[1 
2.0,10.3 
11.5    6.3 
9.0    6.0 

8.7 
4.7 
5.0 

1.613.0  0.73 
1.611.00.90 
1.019.0  0.60 

2.8,    19 
6.0      16 
S.Oi    20 

li 

390,000 

350,000 

1,000,000 

6.5 
6.1 
6.8 

4.3 

4.7 
4.6 

4.9 
4.9 
5.1 

49,464 
49,464 
49,464 

6,694 
6,694 
6,694 

TABLE  No.  40. 

Settled  Effluent  feom  Seven  and  One-i-ialf  Foot  Speinkung  Filter  1"  to  3"  Stone 

June    8 
Aug.  10 
Oct.     6 

July   11 
Sept .    .3 
Oct.    17 

3 

2 

1 

^.0 
32.5 
15.0 

17.7 
26.0 
6.0 

4.3 

lo'.o 

9.7 
6.2 
6.0 

8.3 
5.3 
6.0 

1.4 
0.9 
1.0 

14.0 
11.0 
19.0 

0.63 
1.70 
0.40 

1.7 
6.6 
2.0 

30 
15 
23 

29,000 

10,000 

210,000 

6.6 
5.1 
6.8 

4.3 

4.7 
4.6 

4.9 
4.9 
5.1 

■     ;; 

TABLE   No.   41. 

Effluent  from   Nine-foot  Sprinkling  Filter  1"   to   3"   Stone 

July  13 
Sept.    7 

Aug.    8 
Oct.     3 

2 
3 

30.0    22.:jl  7.5 
.37.0,  29.5    8.0 

4.5!  3.0 
7..".    0.0 

1 

1.5 
1.5 

8.5  1.30 
11.00.45 

7.5 
16.0 

10 
16 

340,000 
600,000 

5.6 
5.6 

4.4 
4.8 

6.1 
6.2 

49,454 
49,454 

6,495 
5,495 

TABLE  No.  42. 

Settled  Effluent  from  Nine-foot  Sprinkling  Filter  1"  to  3"  Stone 

July  13 
Sept.    7 

Aug.    8 
Oct.     3 

2 
2  . 

18.6 
32.5 

13.0 
20.0 

6.5    4.0    3.5 

2.5    f>-5    .IS 

0.6 
1.0 

8.6 
11.0 

1.40 
0.6O 

8.6 
16.0 

13 

17 

li 
45,000     !     6.6 
41,000     1     6_« 

4.4 
4.8 

B.l 
6.2 

APPENDIX  II 

Incubation    Tests 

TABLES    1    TO   7 


TABLE  No.  1. 
STUDIES  OF  AVAILABLE  OXYGEN  IN  METHVLENE  BLUE  INCUBATIUX  TESTS. 


Date 


K"  TO  114"  Stone 


1"  to  2"  Stone 


2"  TO  4"  Stone 


JNITR 

ates 

?;?; 

Z 

^■| 

>- 

^  n 

X 

rg  4 

C 

S 

Q 

r,ec 

>  < 

d  ». 

J  p 

s 

3  o 

"c 

E 

|W 

a     ; 

Nitrites  Nitrates 


4"  TO  6"  Stone 


Nitrites 

Nitrates 

^1 

.« 

1^5 
o  as 

gs 

«      ;     — 

d 

'^                3 

a  o 

=              .H 

c 

"CB 

Tests  of  Effluents  From  Six-foot  Sprinkling  Filters 


UKJT. 

October  9 
10 
11 
23 
24 
25 
2S 
29 
30 
31 

November  1 
7 
8 
9 
11 
12 
13 
21 
22 
23 
25 
26 
27 
29 
30 


December 


1908. 
Janaary 


February 


Marcb 


April 


May 


4.1 
4.1 
5.3 
0.3 
4.T 


U.UU  0.00 

0.00  0.00 

0.20  0.00 

0.00 

o.io  O.oo 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


J.O     0.00  0.00       0.0 

a.B  0.00  0.00    0.0 

3.9    0.10  0.00      0.0 

4.2 0.00 

4.0    0.40  0.00      0.0 


6.3 
7.5 
5.3 
4.1 
0.3 
5.4 
0.1 
4.8 


0.00 
0.40 
O.OO 
0.00 

o.ou 
o.so 
o.oo 

0.00 


3.8    0.10 
0.1     2.00 

o.s  o.co 


0.00 
0.00 
0.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.24 
0.03 
0.00 
O.UO 


0.0 
0.0 
0.0 
0.0 
1.0 
1.0 
0.0 
0.0 
10.0 
0.0 
1.0 
4.0 


0.0  25 

0.0  40 

0.4  50* 

0.0  12 


0.9    0.40 
5.3    0.20 


0.0 
0.0 
0.0 
0.0 
1.0 
0.0 


0.0    30 
3.0    51* 


4.5 
0.0 
4.1 


0.00 

o.uu 

0.4U 
0.00 
0.40 
0.40 


0.00 
0.00 
0.02 
0.00 
0.00 
O.OO 
0.00 
0.00 
0.04 


0.40    0.10 

0.00  0.00 

0.8O    O.OO 


0.0  10 

p.o  i; 

0.0  14 

0.0  15 

0.0  10 


2.61  o.oo:  0.00  0.0  0.0;  15 
2.0  0.00  0.00  0.0  O.oi  18 
3.;    O.UO    0.00      o.oi     0.0[  30 


3.1 

0.00 

o.ooj 

0.0 

0.00 

O.oo' 

4.5 

0.00    0.00 

O.OI  0.0 
o.oi  0.0 
0.0'     0.0 


15 

O.i 

li 


0.0  22 

0.0  39 

0.0  50* 

0.0  11 

0.0  21 

0.0  20 
0.0 
0.0 
1.0 
0.0 

0.0  24 

0.0  20 


0.0  0.00  0.00  O.OI  0.0  14 
4.8  0.00  0.00  0.0  O.O'  8 
3.5    0.00    0.00      0.0      0.0    14 


4.4  0.00  0.00  0.0  0.0  14 
5.1  0.00  O.WJ  0.0  0.0  8 
2.6    0.00    0.00      0.0     0.0    11 


20 


48* 
21 


3.8    0.40    O.OO 
7.6    0.20    0.02 


4 
5 
6 
7 
9 
10 
11 
12 
13 
16 
17 
18 
19 

21 
23 
24 
26 
27 
28 
30 


0.0 
0.9 


7.2 
6.9 


0.00  0.05 

0.10  0.2.: 

2.40  1.60 
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0.0,  36 
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O.o!  33 
0.0  96* 
0.0    35 


11 
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22 
36 
31 
21 
30 
30 
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4.0 
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6.1 
7.1 
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4.9 
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2.4 


5.1 
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'olo 
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0.0 
0.0 


38 


0.0  12 

0.0  16 

0.0  17 

0.0  16 

0.0  23 

0.0  33 

0.0  9 

0.0  46 

0.0  16 

0.0  16 

0.0  20 

0.0  10 

0.0  10 

0.0  11 

0.0  19 

0.0  35 

0.0  11 


0.20 
0.25 
0.00 
0.20 
0.01 
0.20 
0.0  0.00 
4.4  0,25 


0.20 
0.00 
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0.10 
3.8  0.20 
3.0  0.15 


2.; 
5.3 
4.4 


4.4 
3.3 


0.20 
0.25 
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0.10 
0.15 
0.15 
0.20 
0.20 
0.10 
0.00 
0.00 
0.10 
0.10 
O.OO 


0.00 
0.00 
0.00 
0.01 
0.01 
0.00 
0.00 
0.00 
0.25 
0.03 
0.00 

oToo 

0.00 
0.00 
0.03 
0.00 
0.0.5 
0.04 
0.00 
0,00 
0,35 
0,0 
0,05 
0,00 
0,10 
0,00 
0.00 


0.0 
3.0 
3.0 
3.0 
0.0 
0.0 
0.0 
3.0 
0.0 
1.0 
1.0 
3.0 
3.0 
0.5 
2.0 
0.0 
O.o 
1.0 
1.0 
0.5 
0.5 
1.0 
3.0 
1.0 
1.0 
0.5 
3.0l 
1.01 


0.0  43 

O.o:  29 

O.o:  .39 

O.o!  62 

0.0  42 

0.0  12 

O.Oi  15 

O.oi  30 

2.0:  28 

1.0|  36 

l.Oi  18 
0.5;..., 
1.01 
1.0 


4.3    0.25    0.00      0.0      0.0    12 


3.5    0.20    0.00      0.0      0.0 


2,5 
3,9 


0,10 
0,20 
0,00 
0,10 
0,05 
0.10 
0.10 
0.15 


0.00 

0.66 

0.00 
0.00 

o.oo 

0.05 
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0.10    O.OO' 
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0.00 
0.05 
0.20 
0.00 


0.00 
0.00 
0.00 
0.00 
0.00, 


0,5 
0,6 
0,5 
1,0 
1,0 
1,0 
0,5 
1,0 
0,5 
0.0 
1.0 
0.5: 


0.5 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 
0.5 
0.5 


0.0    15 
0.5    11 


•Indicatfa  that  sample  was  taken  out  ol  fneubator  before  blue  color  disappeared. 
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18 
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18 
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n 
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96* 

6.2 
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6.9 
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l.u 
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7 
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22 

8 
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0..30 
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9fi* 
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0.40 

0  15 

0.0    0.0 

23 

9 
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46 
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37 
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%> 
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0  60 

0  on 

l.Ol     0.0 

16 
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7.0      6.0 
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65 
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0.40]  0.05 
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0.06 
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"            13 
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20 
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26 
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40 
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Ifi 
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a.ao 

0.00 

10.0 

0.0 

19 

6.5'  2. 00 

0.03 

7.0:    0.0 

12 

6.3 

0.40 

0.03 

7.0 

0.0 

9fi 

5.5 

1   20 

0  06 

1.0)     0.0 

14 

"            15 

b.-i 

1.20 

0.65 

10.0 

0.0 

38 

6.6    1.00 

0.80 

12. ol     0.0 

96* 

6.2 

0.60 

0.03 

6.0 

0.0 

9Ci* 

6.2 

0.01 

0,00 

l.Ol    1.0 
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3.0 
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0.80 
0.40 
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0.10    12.0      3.0 
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5.9 
6.2 

0.80 
0.60 

0.80 
0.18 

8.0 
7.0 

6.0 
4.0 

90' 
96' 

17 

5.8 

0.40 

n  nn 
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39 

18 

6.6 

0.40 

0.30 

10.0 

8.0 

96' 

7.5 

0.40 

0.90 

10.0:      8.0 
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6.6 

0.60 

0.80 
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3.0 

96' 

5.8 

0  4n 

n  n6 

2.0 

0  0 

86 

20 

0.2 

4.00 

0.03 

7.0 

0.0 

34 

6.8 

2.40 

0.03 
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36 

5.6 

2.80 

0.20 

5.0 

0.0 

.36 

4.6 

0.80 
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0.0 

0  0 

in 

21 

6.U 

2.80 

0.10 

12.0 

0.0 

96' 

6.2 

3.00 

0.10 

9.0]  12.0 

96* 

4.6 

1.40 

0.03 
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0.0 

9Ci' 

3.7 

0  40 

n  ns 

0.0 

1.0 

13 

24 

a. 8 

1.80 

0.80 

8.0 

1.0 

96- 

8.1 

1.40 

0.03 

2.0      0.0 

96* 
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0.2U 
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0.0 

0.0 

83 
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0  4n 
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0.0 
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13 

25 

4.7 

4.40 
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10.0 

0.0 

96* 

4.7 

2.40 

0.03 

1.0      0.0 

96* 

4.7 

0.20 
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0.0 

0.0 

96- 

4.7 

n  so 

0,10 

0.0 

0  0 

99 
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6.1 

7.7 

3.00 
0.40 

0.10 
2.40 

10.0 
6.0 

0.0 
1.0 

96* 
96' 

5.1 
7.2 

0.80 
0.30 

0.40 
0.16 

10.0      0.0 
4.0      0.0 

96* 
48 

28 

6.8 

4.00 

0.00 

0.0 

0.0 
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6.2 

0  20 

0  05 

0.0 

n  n 

8 

29 
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0.20 

0.40 
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lo.O 

96* 
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0.70 
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0  05 

1.0 
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30 

30 
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an 

"            31 
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96* 
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0.80 
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0.20    0.03 

o.oi     0.0 

17 

February     1 

7.1 

U.40 

0.03 

10.0 

10.0 

96* 

7.1 

0.10:  0.06 

7.0 

1.0 

96* 

7.3 

0.00 

0.00 

3.0 

1.0 

96" 

7.1 

0  no 

0  on 

0.0      0,0 

47 

3 

7.6 

0.10 

1.40 

15.0 

8.0 

96* 

6.7 

0.10    0.06 

10.0 

0.0 

96* 

6.8 

0.10 

0.20 

12.0 

5.0 

96* 

7.0 

0  10 

n  nn 

3.0]     0.0 

38 

"            4 

5 

7.5 

0.20 

0.03 

1  0 

0  0 

27 

7.9 
6.2 

0.20 

n  on 

0.03 

0.00 

o.oi    0.0 
0.0'     0.0 

16 
24 

7.9 

0.20 

0.60 

16.0 

10.0 

96* 

7.7 

6.80'  6.03 

10.0 

6.0 

96* 

3.9 

0.80 

0.00 

3.0 

0.0 

96* 

6 

8.4 

1.60 

0.16 

16.0 

8.0 

96* 

9.4 

1.00:  0.03 

10.0      0.0 

9u* 

8.1 

0.60 

0.03 

5.0 

0.0 

96' 

6.5 

n  ?,n 

0.03 

0.0      0.0 

18 

7 

8.8 

0.8U 

0.06 

12.0 

10.0 

96* 

8.3 

0.40!  0.10 

10.0 

0.0 

98* 

6.9 

0.60 



7.0 

60 

6.3 

n  cm 

n  no 

1.0|     0.0 

16 

8 

8.8 

0.20 

0.80 

1.0 

10.0 

96* 

8.8 

0.20    0.00 

10.0 

10.0 

9J* 

7.5 

0.40 

0.03 

7.0 

1.0 

96- 

6.9 

0.00 

1.0! 

39 

10 
11 

6.2 

0.10 

0.06 

0.0 

0  0 

4.9 
4.6 

0.10 
0  on 

0.03 

0  on 

o.oi     0.0 
0.0'    0.0 

10 

13 

7.0 

0.30 

0.76 

16.0 

7.0 

96* 

7.6 

6.80    0.00 

5.0 

0.0 

86 

5.1 

0.90 

0.05 

0.0 

0.0 

39 

12 

6.8 

0.40 

0.03 

10.0 

1.0 

96* 

6.3 

l.OOl  0.00 

7.0 

0.0 

74 

6.6 

0.40 

0.05 

0.0 

0.0 

39 

6.4 

n.io 

0  03 

o.oi    0.0 

10 

13 

7.4 

1.60 

0.00 

6.0 

6.0 

34 

7.2 

1.00    0.06 

7.0 

0.0 

96' 

6.1 

0.40 

0.00 

5.0 

0.0 

9ii* 

4.0 

n  nn 

0  nn 

0.0]     0.0 

14 

6.4 

0.80 

0.03 

10.0 

1.0 

96" 

7.0 

0.20    0.10 

10.0 

1.0 

93* 

6.3 

0.40 

0.03 

7.0 

0.0 

96* 

5.6 

n  no 

0  ns 

0.0      0.0 

96 

17 

6.6 

1.80 

0.00 

10.0 

0.0 

80 

6.6 

1.00    0.03 

10.0 

0.0 

60 

6.6 

1.80 

0.00 

8.0 

0.0 

35 

4,2 

0  ?n 

0  nn 

0.0      0.0 

16 

"            18 

6.6 

1.60 

0.00 

5  0 

0  0 

56 

5.7 
0.9 

0.00 
0  10 

0.00 
n  ns 

0.0      0.0 
0.0     0.0 

15 

19 

7.1 

0.40 

0.03 

10.0 

12.0 

96* 

6.6 

6.46'  6.03 

7.0 

0.0 

96* 

7.0 

0.40 

0.03 

8.0 

0.0 

31 

20 

7.9 

0.60 

3.00 

12.0 

12.0 

96* 

7.6 

1.40    0.10 

12.0 

0.0 

96* 

7.2 

1.00 

0.03 

8.0 

0.0 

9fi* 

6  6 

0  no 

0.05 

0.0      0.0 

36 

21 

7.6 

0.40 

0.30 

12.0 

12.0 

96* 

7.3 

0.40    0.15 

10.0 

10.0 

9«* 

6.6 

0.40 

0.15 

10.0 

6.0 

96" 

n.fin 

0  03 

0.0      0.0 

32 

24 

6.6 

l.BO 

0.60 

7.0 

0.0 

40 

3.9 

0.30    0.56 

10.0 

0.0 

40 

6.8 

0.10 

0.01 

10.0 

1.0 

96* 

4.5 

1  no 

0.60 

0.0,     0.0 

33 

26 

4.8 

0.20 

2.25 

16.0 

6.0 

96* 

6.5 

0.60;  0.20 

10.0 

0.0 

96* 

6.1 

0.80 

0.00 

7.0 

0.0 

66 

4.3 

n  10 

0  no 

0.0      0.0 

10 

26 

9.6 

0.02 

0.01 

16.0 

10.0 

96* 

9.0 

0.04    0.06 

16.0 

8.0 

96* 

8.0 

0.20 

0.01 

8.0 

0.0 

96' 

7.9 

0  fin 

n  on 

3  n 

0  0 

41 

27 

8.6 

1.20 

0.00 

15.0 

12.0 

96* 

7.8 

0.80,  0.25 

12.0 

6.0 

96* 

6.7 

2.00 

0.10 

8.0 

0.0 

96* 

6.7 

i.4n 

0  40 

0.0 

0  n 

23 

28 

9.9 

1.00 

0.60 

16.0 

12.0 

96* 

9.0 

0.301  0.70 

10.0 

7.0 

90* 

8.1 

0.40 

0.00 

7.0 

3.0 

96* 

7.3 

n  34 

n  nn 

1.0 

0.0 

96* 

29 

10.0 

0.06 

0.06 

8.0 

10.(J 

96* 

9.6 

0.10;  0.50 

8.0 

7.0 

96* 

7.4 

0.10 

0.03 

8.0 

0.0 

96" 

6.7 

n  nn 

n  nn 

2.0 

0  n 

9 

March      2 

8.3 

0.30 

2.00 

12.0 

12.0 

96* 

8.3 

0.00'  0.05 

12.0 

0.0 

96* 

5.6 

0.40 

0.00 

7.0 

0.0 

38 

4.8 

n  nn 

n  on 

1.0 

0.0 

13 

"            3 

8.8 

0.14 

0.00 

12.0 

12.0 

96* 

7.6 

0.20 

0.00 

12.0 

0.0 

96* 

5.6 

0.20 

0.00 

5.0 

0.0 

31 

4.0 

0.00 

0.00 

0.0 

0.0 

11 

**            4 

8.3 

0.40 

1.00 

15.0 

12.0 

96* 

7.9 

0.60 

0.17 

16.0 

8.0 

96* 

6.3 

0.60 



7.0 

0.0 

«;' 

5.2 

o.nn 

0.00 

0.0 

0.0 

18 

6 

8.4 

0.4U 

0.36 

16.0 

25.0 

96* 

8.3 

1.00 

0.40 

12.0 

10.0 

96* 

6.5 

1.40 

0.25 

8.0 

1.0 

96* 

6.0 

0.00 

0.00 

0.0 

0.0 

19 

"              6 

9.4 

0..60 

0.10 

8.0 

12.0 

96* 

9.1 

0.10 

2.60 

7.0 

6.0 

96* 

7.4 

0.80 

0.15 

3.0 

0.0 

96' 

6.9 

0.00,  0.00 

0.0'     0.0 

36 

'*              7 

8.9 

0.10 

0.00 

8.0 

S.O 

96* 

10.3 

0.10 

0.03 

7.0 

6.0 

96* 

6.8 

0.30 

0.01 

5.0 

0.0 

96* 

fi.4 

0.00  0.00 

0.0,     0.0 

35 

9 

10 

"           11 

8.0 
9.3 

7.S 

0.30 
0.16 
0.26 

0.30 
0.03 
0.40 

"1615 
18.0 

3.0 
7.0 
12.0 

96* 
96* 
96* 

6.9 
8.9 
6.3 

1.10 
0.20 
0.30 

0.00 
0.00 
0.05 

"i'.o 

12.0 

0.0 
5.0 
0.0 

89 

96* 

96* 

5.8 
7.2 
5.6 

4.9 

1 

0.20 
0.25 

0.03 
0.00 

7.0 
10.0 

3.0 
0.0 

96" 
96" 

4.6 

0  95 

o.on 

1.0 

0  0 

18 

12 
13 
14 
16 
17 
18 
19 
20 
21 
2S 
24 
"            25 

6.9 
8.3 
10.0 
6.6 
8.1 
8.5 

0.20 
0.16 
0.10 
3.00 
0.60 
0.10 

0.03 
0.46 
0.86 
0.30 
0.10 
0.60 

12.0 
12.0 
10.0 
12.0 
16.0 
12.0 

8.0 
12.0 
10.0 

3.0 
16.0 
15.0 

96* 
96* 
96* 
96* 
96* 
96* 

6.7 
7.6 
7.8 
5.5 
7.9 
8.0 

0.20 
0.30 
0.01 
1.60 
0.60 
0.15 

0.00 
0.06 
0.00 
0.00 
2.00 
0.06 

10.0 
12.0 
3.0 
16.0 
15.0 
12.0 

1.0 
5.0 
0.0 
0.6 
5.0 
12.0 

96* 
96* 
96* 
96* 
96" 
96* 

5.5 
6.3 
6.6 
5.7 
5.8 
5.7 

0.30 
0.25 
0.01 
1.50 
1.20 
0.2? 

0.00 
0.01 
0.03 
0.00 
0.00 
0.00 

8.0 
10.0 
7.0 
6.0 
7.0 
7.0 

0.0 
1.0 
5.0 
0.0 
1.0 
3.0 

96" 
96' 
90" 
19 
96" 
96* 

4.5 

n  in 

0  on 

1.0 

0  n 

17 

7.8 
9.0 
6.9 

"'7^1 
6.8 

0.10 
0.10 
0.10 
0.00 
0.10 
0.20 

0.40 
0.76 
0.05 
0.00 
0.00 
0.60 

20.0 
20.0 
15.0 
25.0 
20.0 
20.0 

16.0 
12.0 
12.0 
12.0 
15.0 
7.0 

96* 
96* 
96* 
96* 
96* 
96" 

7.6 
8.7 
5.8 

"5?9 
6.6 

0.15 
0.30 
0.00 
0.20 
0.20 
0.26 

0.66 
0.50 
0.00 
0.08 
0.03 
0.06 

16.0 
16.0 
12.0 
20.0 
18.0 
10.0 

16.0 
12.0 
6.0 
3.0 
0.5 
1.0 

96* 
96* 
96* 
96* 
96* 

3.1 
7.0 
6.0 

"b'.S 
4.7 

0.20 
0.60 
0.60 
0.20 
0.20 
0.25 

0.06 
0.00 
0.03 
0.00 
0.00 

12.0 
12.0 
10.0 
12.0 
12.0 
4.0 

3.0 
0.6 
0.5 
0.5 
1.0 

96* 
96* 
96* 

1 

44 

2.5 

n  m 

0  no 

1.0 

n  n 

10 

"            26 

8.3 

O.K 

0.75 

10.0 

20.t 

96* 

7.6 

0.20;  2.0( 

10. 0 

12. C 

96* 

6.S 

0.2( 

0.2c 

lO.C 

l.C 

4.4!  0.10 

n  nn 

'     2.0'     0.6 

94 

"            27 

7.t 

0.16 

0.6C 

25.1 

26.1 

96* 

6.6 

0.25    0.0( 

10. C 

10. t 

96* 

5.4 

0.26 

O.OC 

6.C 

0.6 

96* 

3.0 

0.30;  0.05 

o.Oi   0.0 

13 

"            30 

0.10 

4.00 

10. t 

12.1 

96* 

0.30;  3.5( 

7.C 

4.C 

96* 

0.2( 

0.5C 

l.C 

0.6 

96" 

n.2fl 

n.no 

1.0!     0.6 

14 

31 

O.U 

0.2«J 

20.1 

12.1 

96* 

0.20    0.0; 

15.1 

4.1 

96* 

0.26 

0.26 

10. C 

2.( 

96* 

0  i.=i 

'  n  no 

2.0]     1.0 

17 

April         1 

0.15 

O.IC 

20.t 

16. t 

96* 

0.30    0.7( 

lO.C 

7.C 

96* 

0.3( 

0.01 

6.( 

2.( 

96" 

n  OS 

n  no 

1.0!     0.6 

98 

0.2t 

0.41 

20.1 

20. t 

96* 

0.30    0.3( 

12. C 

12. t 

96* 

0.26 

O.OC 

5.( 

l.C 

96* 

0.15 

no.' 

l.Ol     1.0 

16 

"             3 

0.2t 

0.3t 

25.1 

30.1 

96* 

0.21:  1.0( 

20. C 

10. C 

96* 

0.2( 

0.06 

l.C 

l.C 

96" 

0.15 

n.no 

l.ol    1.0 

13 

"              4 

0.01 

o.ot 

15.1 

16.1 

96* 

0.00,  O.W 

12. t 

12.1 

M' 

0.6( 

1.26 

S.( 

0.6 

96* 

0,60 

1.2.= 

2.01     1.0 

16 

"              6 

O.K 

o.ot 

16.1 

12. t 

96* 

O.K 

l.W 

15.1 

6.( 

96* 

O.K 

0.0; 

R.C 

0.5 

96" 

n,2c 

0,03 

1.0!    1.0 

9 

"             7 

0.75 

1.26 

26.1 

96* 

0.9( 

O.K 

20.C 

96* 

O.OC 

O.OC 

l.C 

a.s 

37 

O.OC 

0.03 

:       1.01       1.0 

in 

"             8 

0.3t 

l.Ol 

25. ( 

20.1 

96* 

0.3( 

2.76 

15. C 

12. ( 

96* 

0.3( 

O.OC 

3.C 

n.B 

96* 

O.Of 

0  oc 

0.5;     0.6 

11 

9 

0.4( 

0.4C 

20. ( 

25.1 

96* 

0.6( 

3.5( 

26. C 

8.0 

96* 

1.0( 

O.OC 

4.0 

O.E 

60 

0.05 

0  Of 

O.Oi     0.5 

11 

"           10 

0.20 

0.60 

12.  C 

18.0 

96* 

0.40;  0.76 

20.C 

12.1 

96* 

o.m 

O.OC 

7.C 

l.( 

96* 

0.2c 

o.nc 

2.0]     O.C 

21 

"           11 



0.26 

0.75 

26. ( 

5.1 

96* 

1.60!  0.0( 

20.C 

10. ( 

96* 

1.0( 



7.C 



fl.a 

n.nc 

2.0!    O.E 

18 

13 

14 

15 

16 

18 

20 

21 

27 

28 

29 

,30 

May         1 

2 

4 

6 

6 

8 

III" 








1.00 
0.20 
0.10 
0.16 
0.20 
0.26 
0.20 
4.00 
0.2c 
0.10 
0.10 
0.05 
0.6C 
0.2c 
O.K 
0.1£ 
2.4C 

0.00 
0.00 
1.00 
2.00 
0.35 
1.25 
0.06 
0.15 
0.80 
0.10 
0.76 
0.05 
0.50 
0.10 
1.20 
0.00 
0.10 

18.0 
12.0 
16.0 
20.0 

7.0 
15.0 
15.0 
25.0 
15.0 
20.0 
10.0 

8.0 
26.0 

0.0 

0.0 

6.0 

10.0 

2.0 

7.0 

7.0 

12.0 

7.0 

3.0 

25.0 

12.0 

10  0 

81 

96* 

96* 

96* 

96* 

96* 

96* 

96* 

96* 

96* 

96* 

96* 

96* 

96* 

96* 

29 

96* 



iIIII! 
i  — 

1.00 
0.16 
0.10 

0.26 
0.16 

2  m 

18.0 

12.0 

20.0 

20.0 

10.0 

12.0 

7.0 

7.0 

10.0 

20.0 

3.0 

20.0 

20.0 

26. C 

0.0 
0.5 
8.0 
12.0 
3.0 
1.0 
1.0 
0.6 
O.C 
3.0 
l.C 
15. C 
20. C 
16. C 
2.C 
0.. 
O.f 

81 
96* 
96* 
96* 
96* 
96* 
]  96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 

0.20    1.00 
0.35    0.00 
0.30    O.OS 
1  0.00    O.OC 
0.60    1.5C 
0.05    O.W 
0.30    O.IC 
0.30;  O.OC 
O.lOl  1.2E 
0.40|  1.2J 
0.30    0.0. 

1 

1 

1 i  _ 

,1 

1        '        1 

; 

i 

1 

22. Ol  26.C 
'  20.0     l.C 
,  20.0     l.C 
i  25.0      8.C 

1 

]                   ; 

0.30    1.60    20. C 
0.40    0.60    20. C 
0.30    0.00    20.C 

1 

; 

i 

1 

' 

•Indicates  that  samiile  was  taken  out  ol  incubator  before  blue  color  disap|jeare<l. 


TABLE  No.  i 
COMPARISON  OF  37^'  MENTHYLENE   BLUE  INCUBATION  TESTS  OF  FILTER  AND  SETTLED  EFFLUENTS.  SHOWING  TIME  COLOR  WAS  RETAINED 


Date 
1908 


May 

June 


"      24 

"      86 

"       IB 

"       27 

"       29 

"       30 

July    1 

2 

8 

6 

7 

9 

"       10 

"       11 

■'       14 

"       16 

"       16 

"       17 

"       24 

"       86 

"       27 

88 

29 

"       80 

"       SI 

August  1 

5 

"         6 

"       12 

"       18 


April   80 

May     1 

8 

4 

6 


i%'   BEDS 


6'   BEDS 


9'   BEDS 


10!  =  '    BEDS 


12'     BEDS 


1"  TO    2"    STONE 


Filtered      Settled 
Effluent  I  Effluent 


....i     16 
1   I     14 


21* 
20* 

1 
17* 
16' 
16' 
14' 
14' 
14' 

3 

1 
16 

8 

4 

6 

1 

2 

3 


I 
1"    TO    3"   STONE       i      1"    TO   3"   STONE 


Filtered 
Effluent 


80 


Settled    I   Filtered 
Effluent    I  Effluent 


1 

1 

9 
15* 

8 
14* 
14* 

1 

2 

1 

2 
8 


Settled 
Effluent 


2"   TO    4"    STONE 


I     1"    TO  2"    STONE 


Filtered  i    Settled 
Effluent     Effluent 


Filtered 
Effluent 


Settled 
Effluent 


1"   TO    3"    STONE 


1"   TO    3"    STONE 


Filtered 
Effluent 

3 

(4 

Q 

w 

Settled    I  Filtered 
Effluent  I  Effluent 


18 


1 

13 

"T 

14 

3 

19 

8 

14 

7 

— — 

1 

9 

2 

18 

7 

Ifi 

14* 



14* 

13 

: 

14* 



-----j 

10 

14 

1     88 

18 

i 

17 

1 

1 

7 



14* 
5 


H"  TO   VA"  STONE 


81 


TO    2"    STONE 


21*  L 
ZU*'. 
1S*|- 

i;*  - 

16*1. 
15*1. 
\V<. 

14*. 
l-l*. 

14*:. 
14*. 

14*1 
14*L 

14*;. 

14*:. 
14*  I  _ 
14*1- 
14*. 
511*  _ 
18*  . 
17*  _ 
16*  - 
15*.- 
14*i. 
8  ! 
17*  L 
16*  j_ 
14*1 
14*. 


21*. 
20*  . 
18*  . 
17*.. 
16*  . 
15*  . 
14*  , 
14*. 
14*  . 
14*  . 
14*. 
14*  . 
14*. 
14*  . 
14*'. 
14*1. 
14*1. 
14*1. 

14*:. 

20*  . 
IS*  . 
17*. 
16*  . 
16*:. 
14*  . 
18*  . 
17*'. 
16*  . 
14*  . 
14*L 


10 

21    . 
9 

12  I 
20  i 
16  I 


6 
7 
6 
16 
18 


80 
3 


16 
23 


13 

1 
20* 

1 

8 

2 

1 

1 

1 

"l6* 
1 


Settled 
Effluent 


2"    TO    4"    STONE      I     %"  TO  XM"  STONE  1"   TO    2"    STONE       L     2"   TO    4"    STONE 


Filtered 
Effluent 


Settled    |1  Filtered  !    Settled       Filtered   j   Settled    I'  Filtered      Settled 
Effluent  '  Effluent     Effluent     Effluent     Effluent      Effluent     Effluent 


1 
6 

14* 
3 
7 
7 

'ii* 

14* 
14* 
14* 
14* 
14* 


2 

14*  i 
14*! 
14*: 
14*1 
14*1 
14*1 
8  I 
14*1 
14* 
14* 
14' 
14' 
14' 


12 


1 
84* 


ca 

u 

>> 

S 

o 

Q 

« 

21*  , 
20*'. 


J^"  TO   \%"   STONE 


4» 

S 

23 

4* 

A* 

4* 

4*  -- 

4* 

4* 

4* 

4* 

6 

4* 



4* 

4* 

14* 
14* 
4 

1 
14* 

"14* 
14* 

14*1 
14*1 
14* 

14* 


14*L 
14*  - 
14*  . 
14*  . 
14*  . 

"14*  . 
14*  . 
14*  - 
14*  . 

14* 
14*. 


1"  TO  2"  STONE 


4*:.- 

4*!.. 

4*1. _ 
21*  .. 

4*  -- 
21*  .. 
81*:.- 


17*: 

16*'... 
15*  „_ 
14*  --. 
14*  -.. 
14"-- 
14*  -.- 
14*  — 
14*  — 
14*'--- 
14*  -„ 
14*  -.. 
14*'--. 
14"  -- 
14*  --, 
14*  -.- 
20*  — 
18*.- 
17*  -- 
16*-- 
15*  — , 
14*  -.-, 
18*  -.-, 
17*..-, 
16*..-, 
14*  -.-. 
14*  ... 


14* 
14' 


21' 
20' 
1 
17' 
16' 
15' 
14' 
14' 
14*1 
14*1 
14* 
14* 
14* 
14" 
14* 
14* 
14* 
14' 
14* 
20* 
18* 
17* 
16* 
16* 
14*, 
18* 
17* 
16*, 
14*  i, 
14' 


Q    I    « 


4"   TO    6"    STONE 


Filtered  j   Settled 
Effluent  i  Effluent 


14*1 
14' 


21* 

20*; 
18* 
17*: 
16*1 
15*1 
14* 
14*1 
14*j 
14*' 
14*: 
14* 
14* 
14* 
14* 
14* 
14* 
14* 
14* 
20* 
18* 
17* 
IC* 
15* 
14* 
18* 
17* 
16* 
14* 
14* 


21*  -. 

20*  -- 

18*  .- 

17*.- 

16*  „ 

16*1.. 

14*.. 

14*L. 

14*-. 

14*.. 

14*|.. 

14*L., 

14*  .. 

14*  .. 

14'  .. 

14*-. 

14*-- 

14*;-. 

14*  .- 

20*-- 

18*'--, 

17*1-., 

16*:.- 

16*.-. 

14*.. 

18*1.., 

17*1 

16* 

14* 

14* 


1 
84* 


1 
24*L. 


' 12 

.37 


14*  .. 
14* 


1 
11    . 
14*  . 
14*  . 

7 
14*  . 
14*  - 
14*  . 
14  . 
14*  . 
14*  . 
14*. 
14*  . 
14*  . 


13 

14* 
14* 
14* 
14* 
14* 
14* 
14* 
14* 
14* 
14* 
14* 
14* 


10 



18 



82 

1 

1 

12 

2 

1 

82 

3 

1 

2 

3 

7 

... 

19 

— -. 

14* 

11 

14* 

8 

11 

14* 

14* 

14* 

8 

13 

4 

17 

14* 

12 
18 
3 
8 
3 
13 

"19" 
3 


>2"  TO  \%"  STONE 


4*1 

4*! 

4*1 

4*i 

4*' 

4*1 

**i 


1"  TO  2"  STONE 


*Indicates  that  sample  was  taken  out  of  Incubator  before  blue  color  disappeared. 


TABLE  No.  6. 
RELATIVE  StABILITY  NUMBERS  OF  SPRINKLING   FILTER  EFFLUENTS. 


Date 
1907-8 


6  Foot  Beds 


5"  TO  IJ" 
Stone 


1"to2" 
Stone 


o-a 


«jj  I  CO 


^Qh 


W  TO  4" 

Stone 


■IS'    To. 

■7;  2)  I    o  •- 


4"  to  6" 
Stone 


0 

;= 

CJ-n 

J3 

Si 

ss 
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£^ 
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g.2 

■S2 

9  Foot  Beds 
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Stone 

1"  to  2" 
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2"  to  4" 
Stone 
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d 
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"d 
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d 

ibility 

K 


IE 


5.S 
53 
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5. 
"  E 


a 


4"  TO  6" 
Stone 


3.S 

S3 

1.2 
W 


12  Foot  Beds 


■V'TOl!" 

1"T0  2" 

2"  to  4" 

4"  to  6" 

Stone 

Stone 

Stone 

Stone 

^     1  >, 

is        >> 

u 

>) 

^     1   >t 

O-o    2 

0.0    2 

Ut, 

BlueC 
tained 

eStab 
ber 

Blue 
taine 

eSta 
ber 

Blue 
taine 

eSta 
ber 

„<•> 

S 

5'S 

£^'|i 

"«i-ii 

•c£ 

2«,  '51 

g-slll 

g.2l-?l 

K.« 

iiZ 

g.;'|l 

;  ffi       ;  « 

K     ,  « 

ffi 

PJ 

B     ,« 

Results  From  Incubation  at  20°  C. 


October       9 

10 
11 
23 
24 
25 
38 
29 
30 
31 
Nuvtiiiiber  1 
7 


11 
12 
13 
21 
22 
23 
25 
26 
27 
29 
30 
December  3 
4 


9 
10 
11 
12 
13 
IG 
17 
18 
19 
20 
21 
23 
24 
26 
27 
28 
30 
2 
3 


JaQUHry 


7 

8 

9 

10 

11 

13 

14 

IS 

16 

17 

18 

20 

21 

24 

25 

27 

28 

29 

30 

31 

February     1 

3 

4 

6 


10 

11 

12 

13 

14 

17 

18 

19 

20 

21 

24 

25 

26 

27 

28 

29 

2 

3 

4 

5 

6 

7 


March 


April 


May 


10 

11 

12 

13 

14 

16 

17 

18 

19 

20 

21 

23 

24 

25 

26 

27 

30 

31 

1 

2 

3 

4 

6 

7 

8 

9 

10 

11 

13 

14 

16 

16 

18 

20 

21 

27 

28 

29 

30 
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2 

4 

6 

6 

8 


33  > 

40 ; 


51 
37 


44 

40 


96* 

96* 

96' 

96' 

96' 

96* 

96* 

90* 

42 

90* 

51 

96* 

81 

75 

96*1 

90*. 

37 

46  I 

57  ■• 

96* 

96*: 

96* 

75  ! 

96*1 

96*' 

96* 

96* 

.53 

90^ 

96' 

96' 

96- 

96- 


96*1 
9B*! 
96*1 


20 

96*1 

61  I 

96*! 

96* 

81 

96* 

88 

96* 

29 

92 

81 

96* 

96* 

96* 

96* 

96* 


1 

37 

35 

30 

37 

40 

31 

34 

S.'l 

32 

35 

28 
30 

25 
27 
28 


65 

40 

48 

88 

57 

86 

96* 

96 

96* 

26 

22 

24 

31 

25 

46 

96* 

96 

44 

X* 

96 

44 

%» 

95 

79 

96* 

96 

96*, 

46 

35 

46 

(M 

47 

63 

96* 

95 

57 

62  1 
96*: 
96*1 
96*' 


96*.     95 
96*      95 


96* 
96* 
96* 
96* 
96' 


95 

95 

95 

96 

95 

95 

95 

95 

96 

95 

33 

95 

37 

96 

64 

52 

95 

95 

30  ! 

35 

42 : 

95 
95 
95 
02 
95 
95 

96 
96 
39 
95 
96 
95 
96 
95 


95 


81 
90 
96* 


95 
67 
95 
95 
95 


84 
96* 


77 


%*l 
96* 
96* 
73  I 
96*1 
96* 
96' 
96* 
96*1 

96*; 

96*! 

73 

96* 


96* 
96* 
96*. 
65 


96* 
96* 
96* 
77 


60  I     96* 
95  I     %* 


95 
64 
95 
95 
95 
95 
95 
34 
54 
95 
95 
95 
95 


96*1 

95 

96 

96* 

96 

96 

81 

M 

77 

96* 

95 

96 

36 
57 
95 
21 
35 
84 
34 
63 
95 
35 
39 
42 


31 
18 
31 


44 

96* 


96 
96 
95 
95 


34 

93 

96 

95 

95 

95 

95 

60 

95 

95 

28 

40 

36 

58 

46 

36 

63 

95 

30 

35 

52 

95 

95 

96 

37 

39 

57 

46 

49 

39 

96 

96  I 

56  I 

95 

96 


95 

64 

96 

95 

95 

95 

96  ' 

28  1 

96 

95  1 

96 


66 


95 
95 
53 

95  I 
95 

96  I, 
95 
95 
49  I 
49 
95 
95 
95 
22 

63  . 
54  I. 
95  . 
95  , 
95 
95 
96 
95 
96 
95 
95 
95 
95 
95 
95 
95 
96 


34  j  20 


96*, 

57 

24 

63 

40 

96* 

24 

36 

48 

79 

68 

46  ; 

66  { 

79 

79  1 

96' 

76 

73 

96* 

77 

96* 

96' 

31 

33 

66 

68 


95 

64 

86 

96* 

92 

26 

33 

66 

62  1 

79 

40 


84 
29 
77 
53 
37 
86 
51 


40 
37 


53 

51 
33 
63 
59 


27 
1 
27 


40 

32 

37 

30 

40 

32 

53 

39 

63 

39 

19 
22 
19 
17 


39 

18 

16   ,1 

39 

20 

17   .i 

48 

20 

17  ; 

46 

31 

26   ■ 

42 

26 

22 

96 

29 

24 

95 

61 

37 

95 

29 

24 

95 

69 

43    ' 

33 

22 

19 

39 

22 

19 

42 

22 

19 

96 

18 

16 

95 

26 

22 

95 

69 

43 

34 

20 

17 

48 

18 

16 

46 

15 

13  ,; 

46 

37 

30  :: 

36 

18 

16 

95 
49 
95 
95 
95 
42 
21 
39 
32 
96 
21 
28 
36 
53 
48 
35 
47 
63 
63 
95 
62 
60 
95 
63 
95 
95 
25 
27 
47 
43 
57 
95 


26 

51 

31 

96* 

73 

22 

24 


20 
18 
18 
84 


22  j 

37  •; 

25  1 

95 

50 

19  . 

21 

22 

21 

67 

17  i. 

16 

16  '■ 

66 


60 
46 

57 

95  .„ 


37 

36 

61 

73 

20 

96* 

35 

36 

44 

22 

22 

24 

42 

77 

24 


22  , 

27  

47   20 
45  ! 

63  ! 

32  I 


56 
24 
63 


57 
37 


22  I  19 


29 
29 


24 

24 
24 


20 
37 
24 
16 
15 
16 
24 
35 
24 


17 
30 
21 
13 
13 
13 
21 
28 
21 


96*1 
96' 
96' 
96* 


96* 

96» 

96* 

88 

96* 

96* 


27 

30 

28 

37 

50 

17 

95 

28 

28  I  96' 

34   96* 

19 

19 

21 

33 

63 

21 


%* 

96* 

96* 

96* 

96* 

96* 

96' 

96* 

96* 

96* 

96 

96 


90* 
96' 


90* 
96*1 
96* 
96*1 
96- 
96" 
96" 
96" 
96' 
96" 
96" 
96" 
96" 
96*  j 
96*  i 
96* 
96* 


96*1  95 
96 


«)' 

95 

96* 

96 

96* 

95 

9fi* 

95 

96* 

95 

96* 

96 

96* 

96 

96* 

95 

96* 

95 

33 

96* 

96* 

96* 

96' 

96" 

96' 

96' 

06' 

96* 

42 

96* 

64 

96* 

96* 

81 

96* 

96* 

57 

26 

96* 

90* 

96* 

90* 

79 

96* 

96* 

96* 

96* 

96* 

96' 

96' 

96* 

96* 

96* 


27 
27 
28 


31 
18 
31 


26 
16 
25 


22 
40 
40  i  32 
61  ;  37 
33  i  27 


96' 
96* 
96* 
96* 


96' 
96* 


96* 

96*1 

%• 

88 

96* 

96* 

96*1 

96* 

96*1 

96* 

96* 

96* 


96* 
96' 
96* 
96*1 
96* 
96*; 
96*. 
96* 
96* 


96* 
96* 


96* 
96* 
96* 


96* 
96* 
96* 
96* 
96* 


96* 
96* 
%* 
96* 
%* 
96* 
96* 
98*; 
90' 
96* 
96' 


96 

96 

96' 

96' 

96* 

98* 

96* 

96* 

81 

96* 

96* 

96' 


48 
42 
96 
60 
95 
96 
96 
95 
95 
57 
95 
95 
95 
96 
96 
63 
95 
95 
95 


40 

40 

65 

33 

48 

61 

35 

62 

96* 

35 

31 

67 


32 
32 
40 
27 
36 
37 
28 
45 
96 
28 
25 
42 


70 
96* 
22 
29 


96 
96 
95 
96 
96 
43 
95 
95 
95 
95 
48 
67 
67 
95 
96 
63 
95 
43 
95 
95 
95 
95 
95 
95 
95 
95 
66 
48 
95 
95 
95 
96 
95 
95 
95 
95 
95 
95 
33 
95 
96 
95 
96 
95 


49 
95 
19 
24 
24 
46 


18 

66 

66 

37 

96* 

84 

33 

63 

40 

33 

86 

22 

28 

22 


16 

47 
47 
30 
95 
66 
27 
40 
32 
27 
67 
19 
23 
19 


95 
28 
27 


96* 
96* 
96* 
96* 
90* 


63 
49 
50 
19 
68 
39 
96 
17 
24 
21 
32 
33 
53 
53 


37   30 


1    22 

19    ' 

53  1 

39    ', 

29 

24 

31 
37 
62 
33 
29 
36 
20 
22 
24 

2^ 
46 

40  I 


25 
30 
46 
27 
24 
28 
17 
19 
21 
21 
36 
32 


96'! 
96* 
96* 
96* 


96' 

96' 

96*1 

96*1 

96' 

90 


96" 


86 
79 


96" 


27 
27 
33 


31 
37 

79  I 


25 

4 

25 


42  i  33 

96*1  95 


51 
37 


96*1 

63 

96*1 

73 

96*1 

96* 

90*1 

96*, 

96*1 

96* 

96*1 

96*. 

96*. 

96*: 

96*1 

96*: 

96*1 

96" 

96' 

96" 

96" 

96" 

96' 

96" 

96" 

96" 


27 
93 
93 
95 
95 
95 
95 
95 
95 
95 
39 
96 
60 
96 
95 
95 
93 
95 
95 
95 
96 
95 
95 
96 
95 
95 
95 
95 
95 
96 
96 
95 
95 
96 
95 


96*1 
%* 
90* 
96* 
96* 
96* 


96* 
96* 
96* 
96* 
90* 
96* 
96' 
96* 
96* 
96* 
96* 


96 

96* 

95 

96*. 

95 

96* , 

95 

96* 

96 

96* 

96 

96* 

96 

96* 

93 

96* 

93 

96* 

95 

96* 

95 

96* 

95 

96* 

95 

96* 

95 

»■,' 

95 

90* 

96 

96* 

96 

90* 

95 

98* 

93 

9f:* 

93 

90* 

96 

90* 

95 

Ut,* 

27 
42 
96 
42 
46 


90" 

90*1  95 

96*1  95 

96*1  96 


%*l  96 

96*1  95 

96' 1  96 

96*1  95 

96*  96 


95 
96 
95 
50 
95 
95 
95 
95 
96 
96 
95 
96 
96 
95 
95 
95 
96 
95 
95 
95 
95 
95 
96 
96 
95 
95 
95 
96 
95 
95 
95 
96 
95 
96 
95 
96 
95 
95 
95 
93 
95 
95 
95 
95 
95 
95 
95 


9U 

67 

96* 

96* 

96* 

96* 

90* 

96* 

96* 

96* 

96* 

96* 

96* 

96* 

96* 

96* 

96' 

96* 

96* 

31 


95 

70 

42 

48 

95 

68 

95 

61 

96 

48 

96 

61 

95 

96* 

95 

81 

96* 

96* 

96* 

90* 

96* 

64 

96* 

96* 

96* 

96* 

70 

96* 

96* 

96* 

96* 

77 


96* 
96* 
96" 
96* 
96* 
96* 
96* 
96* 
77 


96* 
96*' 
96* 
90* 


96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 
75 
96* 
96* 


49 
36 
43 
39 
36 
37 
95 
64 
95 
30 
39 
42 
67 
49 
95 
34 
42 
36 
46 
19 


95 

95 

96 

95  1 

96 

46 

95 

96 

95. 

95 

49 

95 


66 

76 


96* 

79 

77 

53  I  39 

44  I  34 

96*1  95 


63 
47 
52 
67 
95 
53 
63 


24 
42 
51 
76 


21 
33 
37 
62 


40 
35 
79 

76 

96* 

73 

35 

96* 

96* 

70 

90 

53 

33 

79 

68 

90*, 


32 

28 
53 
52 
95 
60 


49 
68 
39 
27 
63 
43 
85 
67 


95  1_ 
95  1. 

95  l_ 

96  L 
95  L 
95 

95  1. 
93  l_ 

96  1. 
62  L 
95  1- 
96 


96* 

96* 

90* 

96* 

96* 
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96* 

96* 

81 

93* 

96* 

96* 

96* 


64 
95 
95 
93 
95 


26 
79 
59 
37 
81 
73 
48 
75 
42  I  33 


22 
53 
43 
30 
64 
60 
36 
62 


21 
19 
24 
24 
47 


•Indicates  that  sample  was  taken  out  ol  Incubator  before  blue  color  disappeared. 


TABLE  No.  6 

RELATIVE  STABILITY  NUMBERS  OF  SPRINKLING  FILTER  EFFLUENTS 

Results  from  Incubation  at  20°  C. 
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96* 

96* 

96* 

96* 

48 

96* 

9<;* 

96* 

96* 

96* 

96* 


35 
56 
95 
95 
95 
05 
95 
38 
95 
95 
95 
95 
95 


96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 


95 
95 
95 
95 


95 
95 
95 
95 
95 
95 


42 

96* 

29 

48 

96* 

%* 

96*1 

.S3 

96* 

48 

96* 

96* 


96* 
96* 


42 
96* 


96* 
96* 


42 
95 
37 
95 
95 
95 
95 
85 
96 
33 
95 
95 
95 
95 
95 
95 


96* 
96* 
96* 
96* 
96* 
96* 
96* 
%* 
96* 
96* 
96* 
96* 
96* 
96* 


73 
96* 


96* 

96* 

96* 

96* 

96* 
96* 
96* 
96* 
96* 
96* 


60 

26 

22 

95 

96* 

95 

95 

22 

19 

96 

40 

32 

95 

48 

.36 

96 

79 

53 

95 

96* 

95 

95 

63 

39 

96 

96' 

95 

95 

42 

33 

95 

95 

96* 

95 

95 

96* 

95 

95 

96* 

95 

95 

96* 

95 

95 

96* 

95 

25 

96 
29 


96*  95 

98*  95 

96'  95 

96*  85 

42  S3 

96*  85 

96'  95 

96'  95 

96'i  95 

96*  95 

96'  85 


Correction  for  residual  Chlorine  applied  Correction  for  residual  Chlorine  applied 
after  August  6.  after  August  6. 


Correction  for  residual  Chlorine  applied 
after  August  6. 


September  8 

96* 

95 

" 

9 

96-* 

95 

'« 

10 

96* 

95 

*t 

11 

75 

52 

*t 

14 

96* 

95 

" 

15 

89 

58 

*t 

16 

86* 

95 

tt 

17 

96* 

96 

tt 

18 

69 

48 

<» 

21 

47 

30 

«• 

22 

33 

27 

<* 

23 

47 

36 

•* 

24 

60 

37 

•• 

25 

11 

10 

<< 

28 

i   96* 

95 

*t 

29 

1   96* 

95 

•• 

30 

96* 

05 

October  1 

1    96* 

95 

2 

I    96' 

96 

96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 
96* 


95 
95 
95 
95 
95 
57 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 


69 

48 

30 

25 

.38 

30 

42 

33 

46 

35 

70 

49 

20 

17 

44 

34 

40 

32 

34 

27 

.51 

37 

.56 

40 

94 

.S9 

96* 

95 

96* 

95 

96* 

95 

90 

58 

93 

59 

42 
45 
86 
62 
73 
60 


96* 
96* 
96* 
96* 


57 
45 
61 
37 
46 
44 
48 
95 
95 
95 
95 
95 
95 


96* 

95 

96* 

95 

96* 

95 

96* 

95 

96* 

95 

96* 

95 

96* 

96 

9fl* 

95 

96* 

9:5 

06* 
96* 
96* 
96* 
96* 
96* 


95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 


96*   85 


96* 
96* 


96* 

96* 

43 

96* 

96* 

96* 

96* 

96* 

96* 

96' 

96': 


95 

95 
95 
95 
95 
95 


.34 
95 
95 
95 
95 


95 
95 


96* 
96* 
96* 
96* 
96* 
96* 


96', 

96'i 

90 

96* 

%* 

96* 

96* 

96* 

96* 


95 
95 
95 
96 
95 
95 
95 
95 
95 
96 
68 
95 
95 
95 
95 
95 
95 
95 
96 


96* 
96* 


96* 
96* 
96* 
%* 
96* 
96* 
96* 
96* 
96* 
96* 
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96* 
96* 
9C* 
96' 


95 
96 
95 
95 
95 
95 
96 
95 
95 
95 
95 
95 
95 
96 
95 


95 
95 


95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
95 
96 
95 
96 


96' 
96* 
96* 
68 
96* 


95 

96* 

95 

62 

95 

68 

95 

81 

95 

66 

95 

79 

95 

96* 

95 

96* 

95 

96' 

95 
95 
43 
95 
68 
95 
45 
47 
54 
41 
53 
95 
85 
95 


96*  95 
96*;  95 
96*  95 


96* 

95 

96' 

95 

96' 

95 

9ft' 

95 

96' 

95 

96' 

96 

96* 

95 

96* 

95 

96* 

95 

96' 

85 

71 

49 

96* 

95 

96* 

96 

96* 

96 

96' 

95 

96* 

95 

96* 

96 

86* 

95 

96* 

95 

APPENDIX  III 

Studies   of   Disinfection   of    Sprinkling    Filter 

Effluents 

TABLES    I    TO   3 


Varch 


April 


26 

27 

27 

27 

28 

28 

28 

2» 

29 

2 

2 

^ 

3 
3 
3 

i 
4 

4 

5 
S 
S 
6 
6 
6 
7 
7 
9 
9 
<) 
10 
10 
10 
11 
U 
11 
12 
12 
12 
13 
13 
13 
14 
14 
16 
17 
17 
17 
18 
18 
18 
19 
19 
19 
20 
20 
21 
21 


Hay 


8 
9 
9 

10 

10 

10 

U 

U 

13 

13 

13 

U 

U 

14 

15 

15 

15 

16 

16 

16 

18 

18 

20 

20 

20 

21 

21 

22 

22 

23 

23 

24 

24 

2S 

25 

27 

27 

27 

28 

28 

28 

29 

29 

29 

30 

30 

30 

1 

1 

1 

2 

2 

4 

4 

4 

5 

5 

5 

6 


1  3.15  F.  M. 
1  9,30  A.  M. 
:12.00  Noon, 
'  3.15  P.   M. 

9.30  A.  M, 
jl2.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
13.09  Noon. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.   M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.   M. 

9.30  A.  M. 
12.00  Noon. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.   M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.   M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.   M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.   M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 
9.30  A.   M. 

12.00  Noon. 

3.16  P.  M. 
9.30  A.  M. 

12.00  Noon. 

3.15  P.   M. 

9.30  A.  M. 
12.00  Noon. 
I  3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 
I  9.30  A.  M. 
|12.00  Noon. 
'  9.30  A.  M. 
12.00  Noon. 

3.15  P.   M. 

9.30  A.  M. 
13.00  Noon. 

3.15  P.   M. 

9.30  A.  M. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  U. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.   M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.   U. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.   M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 
!  9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 


3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon 

3.30  P.  M. 

9.30  A.  M. 
12.00  Noon. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

9.30  A.  M. 
12.00  Noon. 

9.30  A.  M. 
12.00  Noon. 

9.30  A.  M. 
12.00  Noon. 

9.30  A.  M. 
12.00  Noon. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 
12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 

12.00  Noon. 

3.15  P.  M. 

9.30  A.  M. 

12.00  Noon. 

3.15  P.  M. 


•Orergrown.     ^Liquefied.      lContamlnat«d. 


TABLE  No.  2 
RESULTS  OF  DISINFECTION  OF  SPRINKLING  FILTER  EFFLUENTS 


Period  Covered 
1908 


Date 


Hour 


June 


11.00  A.  M. 
3.15  P.  M. 


lOH  Foot  Bed.    J^  to  IH  Inch  Stone 


Parts  per 

Million 

-,  ^ 

0 

.".  B 

«  c 

■O'" 

«'K 

>u 

So 

<i 

a 

Bacteria  per  C.  C. 


Gflatine 

Agar 

__ 

.ti 

a 

,^ 

^ 

s, 

s 

Agar  Total    I  Acid  Formers 


1   ! 


B.  Coli  per 

O 

Parts  per 

C.  C. 

B 
0) 

9 

Million 

Lactose  Bile 

w 

2 

0) 

—  c 

■ai 

_ 

V 

3o 

A 

s 

c 

1 

r 

So 

b 

H 

<: 

Cj 

7)4  Foot  Bed.    1  to  3  Inch  Stone 


1  to  3  Inch  Stone 


6 

11.00  A.  M. 

8 

3.15  P.  M. 

9 

11.00  A.  M. 

9 

3.15  P.  M. 

"        10 

11.00  A.  M. 

10 

3.15  P.  M. 

11 

11.00  A.  M. 

"        U 

3.15  P.  M. 

"        13 

11.00  A.  M. 

"       18 

3.15  P.  M. 

'■       13 

11.00  A.  M. 

"       15 

11.00  A.  M. 

"       15 

3.13  P.  M. 

16 

11.00  A.  M. 

"        16 

3.15  P.  M. 

"       17 

11.00  A.  M. 

17 

3.15  P.  M. 

"       18 

11.00  A.  M. 

•'       18 

3.15  P.  M. 

"       19 

11.00  A.  M. 

"       19 

3.15  P.  M. 

80 

11.00  A.  M. 

22 

11.00  A.   M. 

22 

3.15  P.  M. 

■'       23 

11.00  A.  M. 

"       83 

3.15  P.  M. 

"       24 

11.00  A.  M. 

■'       24 

3.15  P.  M. 

"        26 

11.00  A.  M. 

"        25 

3.15  P.  U. 

"       26 

11.00  A.  M. 

"       86 

3.15  P.  M. 

"        27 

n.oo  A.  M. 

29 

11.00  A.   M. 

'■        29 

3.1.J  P.   M. 

30 

11.00  A.   M. 

30 

3.15  P.  M. 

July     1 

31.00  A.  M. 

1 

3.15  P.  M. 

2 

11.00  A.   M. 

8 

3.15  P.   M. 

3 

11.00  A.  M. 

3 

3.16  P.   M. 

6 

3.15  P.   M. 

7 

11.00  A.   M. 

7 

3.15  P.  M. 

8 

11.00  A.   M. 

8 

3.15  P.  M. 

9 

11.00  A.  M. 

9 

3.13  P.   M. 

10 

11.00  A.   M. 

"        10 

3.15  P.   M. 

11 

11.00  A.   M. 

August  10 

11.00  A.  M. 

"        10 

3.15  P.  M. 

11 

11.00  A.   M. 

"        11 

3.15  P.   M. 

12 

11.00  A.  M. 

"        12 

3.15  P.  M. 

13 

11.00  A.  M. 

13 

3.15  P.  M. 

14 

11.00  A.   M. 

"        14 

3.15  P.   M. 

15 

11.00  A.  M. 

17 

3.16  P.  M. 

"       18 

11.00  A.  M. 

18 

3.15  P.  M. 

"       19 

11.00  A.  M. 

19 

3.15  P.  M. 

20 

11.00  A.   M. 

20 

3.15  P.  M. 

"        21 

11.00  A.  M. 

21 

3.15  P.  M. 

22 

11.00  A.  M. 

24 

ll.OO  A.  M. 

"        24 

3.15  P.  M. 

"        23 

11.00  A.   M. 

25 

3.15  P.  M. 

"        26 

11.00  A.   M. 

"        86 

3.15  P.  >I. 

"        87 

ll.OO  A.  M. 

"        27 

3.15  P.  M. 

"        28 

11.00  A.   M. 

"       28 

3.15  P.   M. 

29 

ll.OO  A.  M. 

■'        31 

11.00  A.  M. 

"        31 

3.15  P.  M. 

fiaptember  1 

11.00  A.  M. 

1 

3.15  P.  M. 

2 

11.00  A.   M. 

2 

3.15  P.  M. 

3 

11.00  A.  M. 

3 

3.15  P.  M. 

2.7 
2.3 
2.3 
2.2 
S.O 
2.1 
1.9 
3.1 
2.3 
2.4 
2.5 
2.5 
2.1 
2.5 
2.6 
1.9 
2.0 
2.4 
2.6 
2.1 
2.2 
3.4 
3.2 
3.2 
2!2 
1.9 
1.4 
1.6 
1.4 


2.0 

2.1 
3.2 
3.2 
1.8 
1.5 
l.li 
1.9 
2.0 
1.8 
1.7 
3.0 
2.0 
1.9 
2.1 
3.0 


0..50 
0.40 
0.25 
0.10 
0.20 
0.15 
0.35 
0.35 
0.70 
0.60 
0.75 
0.80 
0.75 
0.85 
0.85 
0.70 
0.50 
0.70 
0.75 
0.96 
0.66 
0.75 
0.20 
0.45 
0.15 
0.00 
0.00 
0.00 
0.00 

0.15 
0.15 
0.15 
0.15 
0.30 
0.15 
0.05 
0.16 
0.15 
O.40 
0.15 
0.15 
0.15 
0.10 
0.10 
0.00 
0.15 
0.10 


180,000|  00,0001  .tO,OOOJ 
100,000160,000:  30,000 

130,000  10,00O' I 

90,000   1,000  30,000 

90,000   9,000: [ 

130,000  15,000,  50,000 
160,000  19,000   3,500 


90,000   1,400   3,100 

Il20,0001 

5,500 


1.8 

0.10 

3.3 

0.25 

1.7 

0.25 

1.9 

0.05 

2.2 

0.05 

1.9 

0.06 

2.8 

0.90 

140,000 
70,000 

140,000 
60,000 
80,000 

110,000 
70,000 

120,000 
30,000 

130,000 
80,000 
80,000 

400,000 

100,000 

150,000 

so.ooo 

150,000! 
160,000| 
210,000 

130,0l»j 

"lioiooot 

230,000 
300,000 
300,000 
130,000 
160,000 
140,000 
180,000 
130,000 
150,000 
150,000 
.580,000 
380,000 
170,000 
180,0001 
160,0001 
130,000 
190,0001 

""" r 


1,200 
200'. 
900 
900 

5oo; 

700, 

120' 

700! 

500' 

l,200i 

3,1001 

1,900! 

2,000. 

2,100| 

4,500 

3,500' 

3,000 

7,400 

2,200  . 

3,300 
1,900 
4,000, 
3,.')00. 
2,000'. 
5,300  . 
2 ,  700  - 
4,100- 
2,300  - 
2,400, 
2,100. 
2,5001 
2,300| 
12,900l 
U,600: 
1,800 
3,400 
1,000 
3,700- 
13,000  . 


1,200 

1,900 

800, 

1.700; 

1,900 
3,800' 
1,100 
3,3(X) 
1,000 
1,600 

3,600 
2,800 
1,300  . 
5,000l 
3,300 


4,400 
2,100 
1,700 


3,700 

9,8001 
3,400! 
0,300| 
1,700! 

30,000 
5,400' 

12,000' 


3,000 
25,000 

"i^ooo 

3,000 

900 
200 
800 

60 
1,800 

60| 

lOJ 
170 ! 
310 1 
450 
330 
320 
500 
590 
900 
470 1 

'  "sio 

210 
! 

1,500! 
9801 


30,000 
10,000^ 

"ioyooOj" 

io^ooo: 

1,200' 

'Uooo, 

1,000' 
1,700; 

ioo" 

300 
0 

4l)0! 

200 

1,300 

0 

200 
0: 

600, 

"'ioo'" 

300 
200 1 
900l 
800l 


0. 
8,000|     1,000 
1,000 
IOO 


,000 
100 


,000 
100 

0] 

0 

0'     1,000 

0' 

0 


10 
100 
100 

'ioo 

100 


18.6 

iilo" 

19.5 
19.0 


0 

0 

180 

0 

"  0 
0 
0 
0 

0! 


100 
100 


1,500 

600! 

1,4001 


300 
100 
400 


100 


10 
1,000 


1,000 


1,000 
100 


18.5 
20.0 


18.0 

ii.6" 


0' 

0 

0     1,000 


180|      1,200 

"iso!  VJllllZ 

950' 

410  i         800 


3.1 
3.1 
2.3 
2.6 


1.00  I 
0.80 
1.00 
0.55 


iio.iMio; 

240,000 
18O,O0(J 


3,000 
10,000| 
30,0O0| 
18,000 
13,000 


2,600! 

s,oool 

15,000' 

2,800' 

7,. '^10 

32,000 

3.'j,000 

18,000 

8.000 

8,000 

3,000 


990' 

5,1001 
500 

7,000 
340 
290; 
410! 

1,000 

1,500 
491) 
820, 
540, 
170 
410 

5,000 
13,000 

1,600 
400 

1,000; 
400 ' 


3,200 
1,000 
2,700 
500 
8,000 
3,100 
8,000 
3,900 
4,000 
2,000, 
5,300, 

12,000 
1,400 
6,000 

22.000 

2o,OOo! 

12,000! 
3,000 
2,000 
1,000 


0 
20 
0 

500 
0 
0 
2,000 
40 
20 
0 
0 
0 
20 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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0.56 
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1.6 
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1.2 
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0.25 

2.1 
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0.35 

2.3 

0.00 

3.0 

0.65 
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250,000 
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350,000 
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1.1 
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1.1 

1.2 
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1.3 
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0.00 
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0.00 
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25,000 
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31.0 
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20,000 

000' 

3, 40  J 
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"        14 

lo 

17 

"       18 
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19 
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20 

SO 

21 

21 

"        22 

"        2-1 

H 

25 

23 

"        28 

"        2« 

"        27 

27 

28 

28 

••        29 

"        31 

31 
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1 

2 

2 

3 

3 

4 

4 
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8 

"  0 

"  9 

9 

"        10 

13 

13 

"        14 

"        14 

15 

15 

16 

"        10 

17 
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"        19 

20 

"        20 

21 

"        21 

22 

22 


27 


29 

"        30 

30 

"        31 
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4 

4 

5 

6 

6 

6 
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3.15  P.  M 
11.00  .\. 

3.15  P. 
11.00  A. 

3.16  P. 
11.00  A. 

3.15  P. 
11.00  A. 

3.15  P. 
11.00  A. 

0.15  P. 
11.00  A.   M 

3.15  P.  M 
11.00  A.  M 

3.15  P.  M 
11.00  A.  M 
11.00  A.   M 

3.15  P. 
11.00  A. 

3.15  P. 
11.00  A. 

3.15  P. 
11.00  A. 

3.15  P. 
11.00  A. 

3.15  P. 
11.00  A. 
11.00  A. 

3.15  P. 
11.00  A. 

3.15  P. 
11.00  A. 

3.15  P.  M. 
11.00  A.  M. 

3.15  P.  M. 
11.00  A.  M. 

3.15  P.  M. 
11.00  A.  M. 
11.00  A.   M. 

3.16  P.  M. 
11.00  A.  M. 

3.15  P.  M. 

II. OO  A. 
11.00  A. 

3.15  P. 
11.00  A. 

3.15  P. 
11.00  A. 

3.15  P. 
11.00  A. 

3.15  P. 
11.00  A. 
11.00  A. 

3.15  P. 
11.00  A. 

3.15  P. 
11.00  A. 

3.15  P. 
11.00  A. 

3.15  P.   M. 

3.15  P.  M. 
11.00  A.  M. 
11.00  A.  M. 

3.15  P. 

3.15  P. 
11.00  A. 

3.16  P. 
11. OO  A.  M. 

3.15  P.  M. 
11.00  A.   M. 

3.16  P.  M. 
11.00  A.  M. 

11.00  A.  M. 

3.15  P.  M. 

11.00  A.  M. 

3. 15  P.  M. 
11.00  A.  M. 

3.16  P.  M. 
11.00  A.  M. 


10 

11.00  A. 

M 

in 

3.15  P. 

M 

11 

11. OO  A. 

M 

12 

11.00  A. 

M 

12 

3.15  P. 

M 

13 

11. OO  A. 

M 

13 

3.15  P. 

M 

.55,000 

100, 0(» 

1,000 

100,000 

1,00(1 

1 

0 

100,000 

33,000 

1,000 
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0 

i,o6i) 

1,000 
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10,000 

0 
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1,000 

4,000 

2,000 

1,000 

1,000 

10,000 

100 

0 
0 
0 

1,000 

300 

10,000 

1,000 


16.0 


15.0 

10'  14.0 


100   13.0 
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BAtTIMORE 

MEYER     &     THALHEIMER 

PUBLIC    PRINTER 

191 1 


SEWERAGE     COMMISSION 


OF    THE 


CITY     OF     BALTIMORE 


AMERICAN     BUILDING 


BaIvTimore,  December  31,  1910. 

Hon.  J.  Barry  Mahool, 

Mayor  of  Baltimore. 
Sir: 

In  obedience  to  the  requirements  of  Section  i,  Chapter  349, 
of  the  Acts  of  the  General  Assembly  of  Maryland  for  1904, 
this  Commission  has  the  honor  to  make  the  following  report 
of  its  transactions  during  the  year : 

Financial  Report. 

Pursuant  to  and  under  the  contract  entered  into  by  the 
Mayor  and  City  Council  of  Baltimore  with  the  Baltimore 
Audit  Company,  for  an  audit  of  all  the  City  Departments' 
accounts,  the  said  Audit  Company  made  an  audit,  of  the  Com- 
mission's accounts  from  the  date  of  the  last  audit  to  the  close 
of  business  December  31,  1910,  and  duly  reported  to  the  Com- 
mission as  follows: 

"We  have  completed  an  audit  and  examination  of  your 
books  and  accounts  for  the  year  1910,  together  with  the  veri- 
fication of  original  vouchers  in  the  Comptroller's  ofHce  in  the 
City  Hall. 
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"We  have,  during  the  course  of  our  examination,  made  the 
usual  complete  audit  of  the  details  of  your  books  of  original 
entry.  As  usual,  we  found  everything  in  good  order,  and  it 
is  evident  that  the  same  conscientious  attention  has  been  be- 
stowed on  your  records  by  your  office  force." 

It  is  proper  to  add  here,  that  the  Commission,  before  the 
City  entered  into  the  contract  with  said  Audit  Company  for 
a  general  audit  of  all  the  City  s  accounts,  established  the  cus- 
tom of  having  its  books  examined  every  year  by  the  Baltimore 
Audit  Company  since  the  beginning  of  the  Commission. 

The  disbursements  for  the  year  1910  are  further  contained 
in  the  annual  detailed  statement  of  expenditures,  made  in  the 
form  of  a  report  to  the  City  Comptroller,  and  summarized 
as  follows : 

Expended  for  Construction $i,3SS,98o  43 

Expended  for  Construction  Force  Salaries 128,444  25 

Expended  for  Administrative  Salaries 26,887  5° 

Expended  for  bpecial  Expenses 23,771  94 

Total  $1,535,084  12 

Credit : 
By   amount   derived   from   sale   of  old   material, 
plans,  specifications,  etc 4,102  "jj 

Net  total   expenditures,   1910 : $1,530,981  35 


Construction. 

Realizing  that  the  completion  of  the  sewerage  system  at 
an  early  date  means  so  much  to  the  people,  from  the  standpoint 
of  general  health  and  conven.ence ;  also  that  such  early  com- 
pletion will  mean  a  great  saving  in  the  final  cost  of  the  system 
to  the  tax  payers,  it  has  been  the  policy  of  the  Commission 
to  have  the  work  planned  well  in  advance  and  to  encourage 
in  every  way  rapidity  of  construction. 

.Our  Chief  Engineer,  Mr.  Hendrick,  and  his  splendid  corps 
of   assistants   have    entered   so   heartily   in   the    spirit   of  this 
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policy  that  they  are  well  in  advance  of  our  expectations  and 
we  now  fear  that  the  original  $10,000,000  loan  will  be  ex- 
hausted before  the  next  loan  can  be  passed  upon  by  the  people 
and  made  available. 

The  Commission  heartily  commends  the  Chief  Engineer  and 
his  assistants  for  their  excellent  work  and  their  devotion  to  it. 
For  the  details  of  their  progress  during  this  year,  your  Honor 
is  referred  to  the  report  of  the  Chief  Engineer,  dated  December 
31,  1910,  appended  hereto,  marked  "A." 

Storm  Water. 

The  construction  of  the  Storm-Water  System,  which  when 
completed  will  be  entirely  separate  from  and  independent  of 
the  Sanitary  System,  has  been  pushed  forward  as  rapidly  as 
our  present  funds  would  permit.  The  Commission,  believing 
that  the  completion  of  the  Sanitary  System  was  most  urgent, 
has  confined  its  work  on  storm-water  largely  to  such  sections  as 
required  immediate  relief  to  prevent  damage  to  property,  yet 
about  one-tenth  of  our  present  available  funds  have  been 
expended  on  this  system.  The  work  on  this  system  will  also 
be  found  in  detail  in  the  report  of  the  Chief  Engineer.  In 
order  that  we  and  our  fellow  citizens  may  feel  assured  that 
we  are  getting  the  best  system  known  to  science  at  the  present 
time,  we  had  retained  as  a  Board  of  Advisory  Engineers, 
Messrs.  Rudolph  Hering,  Frederic  P.  Stearns  and  Samuel  M. 
Gray.  These  gentlemen  are  recognized  the  world  over  as 
authorities  on  such  work. 

They,  together  with  our  Chief  Engineer,  planned  our  sys- 
tem and  have  from  time  to  time  been  called  here  for  consulta- 
tion and  inspection. 

Their  last  report  to  the  Commission,  dated  April  14,  1910, 
is  hereto  appended,  marked  "B." 
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Pumping  Station. 


The  cornerstone  of  this  fine  building  vs^as  laid  in  the  pres- 
ence of  a  large  gathering  of  our  prominent  officials  and  citi- 
zens, on  June  4.  Through  the  kindness  of  Gen.  Thomas  J. 
Shryock,  Grand  Master  of  Masons  of  Maryland,  and  many 
of  his  fellow  officers  and  members  of  the  Grand  Lodge  of 
Maryland,  the  stone  was  laid  under  the  rites  and  ceremonies 
of  the  Masonic  Order. 

The  construction  of  the  foundation  and  subsequent  erection 
of  the  superstructure  have  progressed  as  rapidly  as  could  be 
expected,  considering  the  delays  to  which  the  work  was  sub- 
jected. 

The  controversy  brought  about  through  the  misapprehension 
of  the  Building  Inspector  as  to  the  stability  of  the  founda- 
tion, was  settled  to  the  satisfaction  of  the  Commission,  our 
Chief  Engineer  being  sustained  by  every  possible  test  and 
by  expert  opinions  of  Frederic  P.  Stearns,  Consulting  Engi- 
neer, and  Major  Wm.  E.  Craighill  and  Capt.  Chas.  C.  Ballou, 
Corps  of  Engineers,  United  States  Army. 

In  order  to  facilitate  the  construction  work,  the  Chief  Engi- 
neer divided  the  City  into  certain  sections  convenient  for  system- 
atic work,  but  after  investigating  many  complaints  from  our 
citizens  in  different  parts  of  the  City  we  discovered  some  fright- 
fully unsanitary  conditions  that  required  immediate  attention, 
notably  Forest  Park,  where  large  areas  had  been  developed 
without  any  attempt  to  provide  sanitary  drainage. 

In  all  such  cases  the  Commission  have  endeavored  to  give 
prompt  relief  as  far  as  the  money  available  made  this  feasible. 

The  Commission  has  also  carefully  considered  every  propo- 
sition of  development  presented  to  it  which  promised  consider- 
able increase  of  the  taxible  basis  provided  proper  drainage 
was  furnished. 

We  have  met  this  proposition  by  furnishing  plans  conform- 
ing with  our  general  system,  to  the  property  owners  at  cost, 
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when  the  owner  may  lay  the  drain  at  his  expense.  If  the 
drains  are  constructed  according  to  our  plans,  we  give  the 
owner  a  certificate  to  that  ejffect,  which  certificate  will  be  re- 
deemed at  our  basis  of  cost  when  we  reach  that  section. 

The  original  Enabling  Act  provides  for  the  construction  of 
the  sewerage  system  to  the  building  line,  and  the  people  passed 
favorably  on  the  loan  with  this  understanding.  An  effort  was 
made  to  so  amend  this  provision  in  the  new  Enabling  Act  as 
to  provide  that  the  Commission  should  construct  only  to  the 
curb  line. 

While  this  would  have  resulted  in  a  great  saving  in  the 
original  cost  of  the  system,  yet  it  would  add  materially  to 
the  direct  expense  to  property  even  to  becoming  an  unneces- 
sary burden  upon  the  owners  of  small  property.  The  Com- 
mission, therefore,  recommended  to  the  Legislature  that  the 
provision  be  not  so  amended,  which  recommendation  was  ac- 
cepted by  them. 

The  improvement  of  Jones  Falls  as  suggested  and  planned 
by  the  Sewerage  Commission  in  its  report  for  the  year  1906, 
contemplating  the  construction  of  our  storm-water  sewer  in 
the  bed  of  Jones  Falls  in  such  a  manner  as  to  admit  of  the 
placing  on  its  surface  of  a  wide,  useful  artery  of  traffic,  reach- 
ing from  the  heart  of  the  City  as  far  north  and  west  as  Union 
Station,  has  developed  during  the  past  year  into  a  concrete 
proposition. 

The  Legislature  passed  an  Enabling  Act  permitting  the 
City  to  create  a  loan  of  $1,000,000  for  the  purpose,  and  em- 
powering the  Mayor  to  appoint  a  commission  to  carry  these 
plans  into  effect. 

The  enormity  of  this  work  is  such  as  to  necessitate  the  divi- 
sion of  the  Commission  into  many  standing  and  special  com- 
mittees, so  that  each  proposition  may  receive  the  personal 
investigation  and  consideration  necessary  by  one  or  more  of 
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the  members  before  being  finally  acted  upon  by  the  Commis- 
sion. This  means  that  in  addition  to  the  occasional  official 
tours  of  inspection  by  the  entire  Commission,  there  are  very 
frequent  investigations  by  one  or  more  committees. 

Most  of  our  construction  being  either  underground  or  be- 
yond the  City  limits,  prevents  the  general  public  from  obtain- 
ing a  comprehensive  idea  of  what  has  been  accomplished.  We 
occasionally  have  the  pleasure,  however,  of  escorting  citizens 
over  the  works  and  are  always  glad  to  do  so. 

During  the  session  of  the  L^egislature,  the  Baltimore  City 
Delegation  honored  us  with  such  a  visit  and  were  apparently 
very  favorably  impressed. 

It  was  also  our  pleasure  to  welcome  the  members  of  the 
Grand  Jury  of  the  September  term  of  this  year.  Their  apprecia- 
tion of  our  work  is  expressed  in  their  final  report  which  is 
appended  hereto  marked    "C." 

The  members  of  this  Commission  deeply  regret  the  serious 
illness  of  our  Chairman,  General  Peter  Deary,  Jr.,  and  are 
Iioping  for  his  speedy  recovery. 

Because  of  his  illness,  we  are  obliged  to  present  this  report 
without  his  signature. 

Respectfully  submitted, 

William  D.  Platt,  Chairman  Pro  tern., 

J.  Barry  Mahool,  Mayor, 

Morris  Whitridge, 

Ira  Remsen, 

Charles  England, 

J.  Edward  Mohler, 

Harry  W.  Rodgers,  Secretary 
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APPENDIX  "A" 


ANNUAL     REPORT 

OF     THE 

CHIEF    ENGINEER 

FOR   THE    YEAR    1910 


Baltimore,  December  31,  1910. 

Brig.  Gen'l.  Peter  L,Eary,  Jr.,  Chairman,  and 

Gentlemen  of  the  Sewerage  Commission. 

Dear  Sirs  : 

I  have  the  honor  to  present  to  you  a  report  upon  the  work 
done  by  the  Engineering  Department  of  the  Commission,  from 
January  i,  1910,  to  December  31,  1910. 

During  the  year  the  work  has  progressed  in  tlie  same  rapid 
manner  as  in  the  previous  years. 

I  am  pleased  to  announce  that  the  sewerage  system  is  about 
half  completed,  and  that  we  are  within  our  estimated  cost  and 
time. 

We  will  begin  the  actual  use  of  the  system  the  coming  Fall, 
by  beginning  to  connect  up  houses  in  Northeast  Baltimore. 

There  is  one  fact  I  would  like  to  impress  on  the  citizens  of 
Baltimore,  viz:  that  the  present  $10,000,000  Sewerage  Loan 
was  voted  on  and  passed  before  the  present  Sewerage  Com- 
mission came  into  existence.    The  present  Commission,  there- 
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fore,  is  not  responsible  for  having  to  ask  for  an  additional 
loan.  We  have  never  made  but  one  estimate  or  one  state- 
ment as  to  cost  and  time  of  completion,  as  outlined  in  our 
1907  Report,  as  follows : 

"With  the  aid  of  the  information  now  at  hand,  I  feel  safe 
in  saying  that  the  cost  of  the  sanitary  sewers  as  outlined  in 
the  Commission's  Report  for  1906  will  be  about  $14,000,000 
based  upon  present  prices  and  the  assumption  that  it  will  be 
possible  to  push  the  work  vigorously.  If  for  any  reason  the 
work  should  be  delayed,  an  increased  allowance  will  have  to 
be  made  for  salaries,  office  rent  and  other  expenses.  If  the 
work  is  vigorously  prosecuted,  it  is  believed  that  the  sanitary 
sewers  as  laid  out  in  the  Commission's  Report  for  1906  can 
be  fully  completed  by  the  year  1914.  The  entire  storm-water 
system,  as  outlined  in  the  Commission's  Report  for  1906,  can 
probably  be  constructed  for  about  $4,500,000." 

On  account  of  the  low  rate  of  interest  paid  on  the  bonds, 
the  City  was  obliged  to  sell  the  first  loan  at  $516,529.83  less 
than  its  face  value,  leaving  only  $9,483,470.17  available  for 
the  work. 

Unless  one  takes  the  time  to  visit  in  person  some  of  the 
construction  work  being  carried  on  in  various  parts  of  the 
City  by  the  Sewerage  Commission,  neither  the  magnitude  of 
the  work  nor  the  diversified  engineering  problems  that  are 
being  solved  every  day  can  be  realized.  The  people  outside 
of  Baltimore  seem  to  appreciate  this  more  than  do  the  citizens 
of  Baltimore,  from  the  fact  that  we  have  visitors  from  all 
parts  of  the  world.  These  foreign  visitors  are  not  the  merely 
idle  or  curious,  but  are  citizens  of  consequence  and  engineers 
who  are  doing  things  throughout  the  world. 

Our  work  is  most  interesting  on  account  of  its  complica- 
tions. I  will  endeavor  to  convey  a  slight  idea  of  its  magni- 
tude and  difficulties.  We  will  start  on  the  supposition  that 
water  must  flow  down  hill.     This  means  that  an  eight-inch 
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sewer  beginning  at  Forest  Park,  thirteen  miles  distant  from 
the  Disposal  Plant,  must  continue  on  a  constantly  falling  grade, 
which  cannot  be  flattened  beyond  certain  rates,  ever  increas- 
ing in  size  as  sewers  lead  into  it  from  valleys  and  hills  cover- 
ing an  area  of  thirty-two  square  miles;  in  its  path  crossing 
Peck's  Branch,  the  Baltimore  and  Ohio  Railroad  tunnel,  over 
and  under  Jones  Falls,  the  Pennsylvania  Railroad  tunnels, 
crossing  over  ravines,  swinging  around  hills,  tunneling  through 
ridges,  passing  through  narrow  alleys,  by  the  side  of  tall  build- 
ings, ever  continuing  on  the  constant  falling  grade;  ever  in- 
creasing in  size  until,  on  reaching  the  Disposal  Plant,  it  is 
large  enough  to  contain  two  automobiles,  one  on  top  of  the 
other. 

Two-thirds  of  the  sewage  of  the  City  is  intercepted  and  car- 
ried to  the  Disposal  Plant  by  gravity;  the  other  third  is  lifted 
by  enormous  pumps,  each  with  a  capacity  of  27,500,000  gal- 
lons a  day,  from  a  point  thirteen  feet  below  tide  to  the  Out- 
fall Sewer,  a  height  of  seventy-two  feet  (including  friction)  ; 
an  unusually  heavy  lift,  especially  as  sewage  is  much  more 
difficult  to  pump  than  water.  Three  of  these  enormous  pumps 
are  constructed  and  are  now  being  installed.  The  Pumping 
Station  is  large  enough  for  two  more,  to  be  installed  later. 
The  foundations  for  these  pumps  have  been  so  constructed, 
independent  of  the  foundations  for  the  building,  as  to  absorb 
all  shocks. 

The  difiSculty  of  our  work  is  doubled  on  account  of  having 
to  construct  two  systems  of  sewers  and  drains,  crossing  and 
recrossing  each  other  in  a  thousand  different  places.  The 
reason  for  the  necessity  of  constructing  two  systems  is  that 
the  L,egislature  requires  every  gallon  of  sewage  taken  into 
the  sanitary  system  to  be  purified  before  discharging  it  into 
the  Chesapeake  Bay  or  its  tributaries.  It  is  therefore  of  the 
utmost  importance  that  we  reduce  the  amount  of  sewage  to 
be  pumped  and  treated  to  a  minimum,  in  order  to  keep  down 
the  size  of  the  sewers,  the  pumping  plant,  the  disposal  plant. 
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and  to  eliminate  the  constant  pumping  and  treating  of  clean 
rainwater.  To  attempt  to  treat  all  the  rain  that  falls  would 
break  a  city.  Therefore,  the  sanitary  sewers  will  take  care 
of  the  drainage  from  bath  tubs,  kitchen  sinks  and  toilets,  and 
the  rainwater  will  pass  off  through  storm-water  drains,  by 
inlets  at  the  corners,  to  its  natural  outlets,  such  as  Jones  Kails, 
Gwynns  Falls  and  the  harbor. 

To  attempt  to  install  two  systems  of  drains  and  sewers  in 
the  beds  of  streets  of  a  city  over  a  hundred  years  old,  in  which 
a  mass  of  pipes  have  been  laid,  but  in  which  practically  no 
space  for  sewers  and  drains  has  been  left,  brings  us  face  to 
face  with  a  serious  problem ;  and  these  sewers  and  drains  must 
continue  on  ever  descending,  regular  grades,  and  cannot  twist 
over  and  under  obstructions  like  water  pipes,  gas  pipes  and 
other  public  structures. 

If  the  sewers  could  be  laid  in  the  streets  it  would  simplify 
matters,  but,  as  far  as  we  can,  we  are  attempting  to  lay  them 
in  the  alleys,  which  are  very  narrow.  Unless  you  have  had 
experience  in  building  a  sewer  in  a  narrow  alley  with  a  con- 
stant surface  flow  from  kitchen  sinks  and  bath  tubs,  lined  with 
old  brick  buildings  on  shallow  foundations  and  in  bad  con- 
dition, with  leaking  water  pipes  and  sewers  under  the  surface, 
you  cannot  realize  the  difficulties  we  have  to  overcome.  This 
constant  trickling  flow  in  the  alleys  causes  a  rapid  accumula- 
tion of  ice  in  cold  weather;  this  will  be  eliminated  when  the 
sanitary  sewers  are  in  service.  In  the  low  section,  around  the 
harbor,  construction  difficulties  are  even  greater,  as  the  sewers 
are  below  tide  level. 

The  City  is  getting  its  sewers  constructed  for  almost  cost, 
on  account  of  the  wholesale  prices  secured  by  extensive  adver- 
tising. A  great  part  of  the  work  is  being  done  by  machinery, 
which  is  the  proper  way  to  get  low  prices. 

Up  to  the  present  time  the  following  work  has  been  com- 
pleted :  The  Outfall  Sewer,  extending  from  Chase  and  Durham 
streets  to  the  Disposal  Plant  at  Back  River;  the  High  Level 
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Interceptor,  from  Chase  and  Durham  streets  to  Jones  Falls; 
the  Jones  Falls  Interceptor,  paralleling  the  east  side  of  Jones 
Falls,  and  passing  through  the  new  Union  Station  grounds, 
from  Eager  street  to  North  avenue;  the  McMechen  Street 
Interceptor,  crossing  Jones  Falls  at  North  avenue  and  extend- 
ing from  Falls  Road,  through  McMechen  and  Laurens  streets, 
to  Druid  Hill  avenue ;  the  Force-mains  and  the  Force-main 
Sewer,  from  the  Pumping  Station  at  Eastern  and  East  Falls 
avenues  to  the  Outfall  Sewer ;  the  East  Eow  Level  Interceptor, 
from  the  Pumping  Station,  through  President,  Alieeanna  and 
Boston  streets,  to  Hudson  street ;  the  West  Low  Level  Inter- 
ceptor, from  the  Pumping  Station,  through  President,  Pratt, 
Light,  Hill,  Sharp,  Ostend  and  Warner  streets,  to  Alluvion 
street.  The  Pumping  Station  is' practically  completed,  with 
the  roof  on  and  the  chimney  half  way  up.  The  Interceptors 
and  Pumping  Station  have  been  planned  to  meet  the  require- 
ments of  a  City  with  a  population  of  a  million  people. 

A  considerable  part  of  the  lateral  sanitary  sewers  in  East 
Baltimore  has  been  completed,  the  connections  having  been  car- 
ried to  the  fence  lines  where  the  sewers  are  located  in  the 
rear,  and  to  the  curb  line  only,  where  the  sewers  are  located 
in  front  or  at  the  side.  The  Sewerage  Commission  will  later 
on  "extend  the  sewer  connections  up  to  the  property  or  build- 
ing line  where  the  sewer  is  located  in  front,  making  the  ex- 
pense to  the  property  holder  of  connecting  up  with  the  sewer- 
age system  a  small  one  in  either  case. 

In  addition  to  the  above,  a  sanitary  sewer  system  and  dis- 
posal plant  are  in  operation  covering  a  large  part  of  Wal- 
brook,  and  another  disposal  plant,  with  trunk  sewers  cover- 
ing a  large  section  in  the  northwestern  part  of  the  City,  is  also 
in  operation. 

In  addition  to  the  regular  work  of  the  Commission's  Engi- 
neering Force  in  the  designing  and  building  of  the  Pumps, 
Disposal  Works,  sanitary  sewers  and  storm-water  drains,  a 
great  deal  of  work  has  been  done  in  preparing  plans  for,  and 
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supervising  the  construction  of,  sewers  to  be  constrvicted  by 
private  parties.  This  work  is  entirely  outside  of  the  regular 
work  of  the  Commission,  but  it  has  been  undertaken  in  order 
to  save  the  property  owners  of  the  City  the  losses  which  would 
result  from  the  construction  of  private  sewers  along  lines 
which  would  not  allow  them  to  be  incorporated  into  the  Gen- 
eral System  of  Sanitary  Sewers.  During  the  year,  sixteen  such 
private  sewers  were  constructed  by  private  parties  under  our 
supervision,  having  an  aggregate  length  of  17,920  feet.  This 
work  on  private  sewers  in  widely  scattered  parts  of  the  City 
has  required  much  study  and  work. 

In  1907  the  Mayor  issued  instructions  that  all  applications 
for  permits  to  build  structures  under  the  surface  of  the  public 
streets,  and  plans  of  all  structures  to  be  built  by  other  City 
Departments,  should  be  submitted  to  the  Sewerage  Commission 
for  examination  as  to  their  probable  interference  with  future 
sewer  work.  This  work  has  grown  to  very  large  propor- 
tions, and  has  required  during  the  year  the  entire  time  of  one 
member  of  the  Engineering  Force,  and  half  the  time  of  another. 
During  the  year  over  2,000  drawings  and  plans,  showing  pro- 
posed structures  in  the  streets,  were  received,  the  relations  of 
the  proposed  structures  to  future  sewer  work  were  investi- 
gated, and  reports  were  made  to  the  proper  departments. 

Construction. 

Northwestern  Section. 

Upon  the  urgent  request  of  the  residents  of  the  northwest- 
ern section  of  the  City,  in  order  to  relieve  the  bad  sanitary  con- 
ditions which  prevented  the  development  of  that  section,  the 
City  Council  appropriated  $35,000  to  be  used  by  the  Sewerage 
Commission  for  the  construction  of  a  temporary  Disposal  Plant 
on  a  part  of  the  City  park  property,  just  west  of  the  Western 
Maryland  Railroad  and  south  of  Liberty  road.  This  action 
was  taken  because  the  Commission  could  not  use  for  temporary 
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construction  any  part  of  the  Sewerage  Loan,  and  the  proposed 
disposal  plant  will  be  abandoned  when  the  sanitary  sewer  sys- 
tem is  completed.  The  Commission,  however,  undertook  to 
build  at  its  own  cost,  trunk  sewers  along  their  permanent 
plans  covering  a  considerable  part  of  the  northwestern  sec- 
tion of  the  City,  in  order  to  give  an  outlet  for  the  sewage,  on 
the  understanding  that  the  eight-inch  lateral  sewers  and  the 
house-connections  would  be- constructed  by  the  property  owners. 
The  trunk  sewers  were  nearly  completed  during  the  year,  and 
the  Disposal  Plant  was  completed  and  put  in  operation  about 
October  15.  The  completion  of  this  system  of  sewers  and 
the  Disposal  Plant  will  permit  a  rapid  development  of  this 
large  section  of  the  City;  in  fact,  building  operations  have 
already  increased  largely  and  the  taxable  value  of  the  terri- 
tory is  rapidly  increasing. 

Sanitary. 

On  March  21  the  construction  of  the  Substructure  of  the 
Sewage  Pumping  Station  had  progressed  to  such  a  point  that 
we  were  able  to  begin  the  erection  of  the  Superstructure.  At 
the  end  of  the  year  the  Substructure  work  was  practically 
completed,  and  about  75  per  cent,  of  the  work  on  the  Super- 
structure was  finished,  the  cornerstone  having  been  laid  on 
June  4,  1910,  with  appropriate  Masonic  ceremonies,  in  the 
presence  of  the  Mayor,  the  Sewerage  Commission  and  other 
City  officials. 

The  sanitary  lateral  sewers  in  the  following  districts  were 
completed  during  the  year: 

No.  21 — Covering  the  area  between  Pratt  street  on  the 
north,  Broadway  on  the  east,  the  Harbor  on  the  south,  and 
Jones  Falls  on  the  west; 

No.  25 — Covering  the  territory  between  Biddle  street  on 
the  north,  Milton  avenue  on  the  east,  Ashland  avenue  and 
Monument  street  on  the  south,  and  Chester  and  Washington 
streets  on  the  west; 
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AJo.  27 — Covering  the  territory  between  Fayette  street  and 
Orleans  street  on  the  north,  Chester  street  and  Patterson  Park 
avenue  on  the  east,  Pratt  street  and  Baltimore  street  on  the 
south,  and  Broadway,  Wolfe  street  and  Bond  street  on  the 
west; 

No.  29 — Covering  the  territory  between  Lanvale  street  and 
North  avenue  on  the  north,  Harford  avenue,  Broadway,  Caro- 
line and  Bond  streets  on  the  east,  Gay  street  on  the  south- 
east. Eager  street  on  the  south,  and  Forrest,  Valley  and  Ensor 
streets  on  the  west; 

No.  35 — Covering  the  territory  between  Hoffman  street  on 
the  north.  Valley  street  and  Forrest  Place  on  the  east,  Biddle 
and  Eager  streets  on  the  south,  and  Jones  Falls  on  the  west. 

A  considerable  portion  of  the  sewers  in  the  following  dis- 
tricts were  also  completed : 

No.  14 — Covering  t!:e  territory  between  Pratt  street  on  the 
north,  Light  street  and  Battery  avenue  on  the  east,  Warren 
avenue  on  the  south,  and  Howard  street  on  the  west ; 

No.  19 — Covering  a  large  territory  just  east  of  the  Falls 
and  south  of  the  High  Level  Interceptor,  including  that  part 
of  the  City  known  as  "Old  Town;" 

No.  34 — Covering  the  territory  between  Twenty-third  street 
on  the  north,  Greenmount  Cemetery  on  the  east,  Oliver  street 
on  the  south,  and  Guilford  avenue  on  the  west. 

The  largest  sanitary  sewer  under  construction  during  the 
year  was  Sections  i  and  2  of  the  Jones  Falls  Interceptor,  begin- 
ning at  Eager  street  and  Clifton  Place  and  extending  to  a  point 
in  Falls  Road  just  south  of  North  avenue.  From  a  point  just 
north  of  Preston  street  to  Maryland  avenue,  this  sewer  runs 
along  the  easterly  bank  of  Jones  Falls,  passing  through  the 
Union  Station  yards  of  the  Pennsylvania  Railroad  and  cross- 
ing under  the  main  line  tracks  just  west  of  Maryland  avenue. 
From  Eager  street  to  Preston  street,  the  sewer  was  built  largely 
in   rock  tunnel.     The   difficulty   of  constructing  that  part  of 
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the  sewer  which  runs  through  the  Union  Station  yards  was 
largely  increased  by  the  building  of  the  new  Union  Station 
and  the  reconstruction  and  rearrangement  of  the  yards,  which 
was  in  progress  at  the  same  time.  This  sewer  varies  from 
75  inches  to  50  inches  in  diameter,  and  3,744  feet  out  of  a 
total  length  of  4,950  feet  was  completed  during  the  year. 

The  McMechen  Street  Interceptor,  which  was  put  under 
contract  and  nearly  completed  during  the  year,  runs  westerly 
from  the  Jones  Falls  Interceptor,  beginning  at  a  point  just 
south  of  North  avenue  and  crossing  under  Jones  Falls  in  an 
inverted  siphon  composed  of  two  lines  of  16-inch  cast-iron 
pipe.  This  sewer  is  20  to  24  inches  in  diameter,  and  runs 
west  in  McMechen  and  Laurens  streets  to  Druid  Hill  avenue. 

Storm-WcLter. 

The  most  important  piece  of  storm-water  drainage  work 
which  was  undertaken  during  the  year  was  the  construction 
of  a  relief  drain  running  from  the  existing  storm-water  drain 
in  Eden  street,/tinder  the  bed  of  Madison  street,  to  Jones  Falls. 
This  drain  varies  from  69  to  72  inches  in  diameter,  and  a 
considerable  part  of  its  length  is  at  such  a  depth  below  the 
surface  as  to  require  it  to  be  built  in  tunnel.  This  work  was 
nearly  completed  at  the  end  of  the  year. 

The  public  has  little  conception  of  the  extensive  and  urgently 
needed  relief  which  the  installation  of  storm-water  drains  is 
bringing  to  the  City  by  preventing  flooding,  eliminating  thou- 
sands of  objectionable  cross-gutters,  improvement  of  property, 
etc.  If  the  present  Commission  had  done  nothing  more  than 
bring  about  the  improvements  caused  by  the  building  of  the 
storm-water  drains  and  the  covering  in  of  Jones  Falls,  elimi- 
nating this  great  nuisance,  it  would  have  performed  a  great 
and  lasting  service  to  the  City.  But  the  storm-water  proposi-. 
tion  is  only  a  side  issue  compared  to  the  sewering  of  the  City. 
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Disposal  Plant. 

The  Disposal  Plant  is  constructed  on  the  unit  system,  in 
order  that  it  may  be  added  to  as  the  sewers  are  gradually 
extended.  The  number  of  units  at  present  nearly  completed 
are  sufficient  to  purify  the  sewage  from  about  275,000  people, 
or  that  portion  of  the  City  which  will  be  sewered  under  the 
present  loan. 

The  method  of  treating  the  sewage  is  as  follows : 

At  the  mouth  of  the  Outfall  Sewer  will  be  installed  screens 
that  will  catch  such  things  as  sticks,  rags,  etc.,  which  will  be 
removed  and  burned.  The  sewage  will  then  pass  through  the 
Meter-house,  which  will  measure  its  flow ;  then  through  Hydro- 
lytic  Tanks,  about  450  feet  long,  requiring  eight  hours  for  pas- 
sage, a  sufficient  length  of  time  to  allow  the  solids  to  settle, 
the  liquid  passing  on  to  an  intercepting  channel,  to  and  through 
what  we  call  the  Gatehouse,  which  distributes  it  to  the  stone 
Sprinkling  Filters  located  at  a  level  15  feet  below  the  Hydro- 
lytic  Tanks,  giving  a  hydraulic  head  of  sufficient  force  to  spray 
the  sewage  over  these  stone  beds  through  nozzles  or  jets  spaced 
15  feet  apart.  The  hydraulic  head  will  be  controlled  by  butter- 
fly valves,  causing  the  sprays  to  rise  and  fall,  varying  from 
close  to  the  nozzles  out  to  the  limit  of  15  feet,  thus  utilizing 
the  entire  surface  of  the  stone  bed,  a  large  portion  of  which 
would  be  wasted  if  the  sprays  were  stationary.  These  nozzles 
will  throw  a  square  spray,  thereby  saving  additional  space, 
which  would  be  lost  if  the  sprays  were  circular,  as  where 
circular  sprays  are  used  with  the  edges  of  the  circles  touch- 
ing, there  are  triangular  areas  between  the  circles  which  are 
not  used. 

The  spraying  of  the  sewage  through  the  air  is  essential  to 
the  aeration  and  purification  of  the  sewage.  As  the  sewage 
falls  on  these  beds  it  trickles  down  through  83/2  feet  of  broken 
stone  varying  in  size  from  i  inch  to  2j4  inches.  The  pass- 
ing of  the  sewage  through  these  beds  forms  a  gelatine-like 
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film  on  the  stones,  in  which  certain  bacteria  multiply  by  the 
million,  attacking  and  killing  the  injurious  bacteria  in  the 
sewage.  We  therefore  make  the  bacteria  do  the  work  for  us 
by  fighting  each  other.  The  sewage  on  reaching  the  bottom 
of  these  stone  beds  is  practically  pure.  It  is  then  carried  by 
intercepting  channels  to  a  central  channel  under  the  stone  beds, 
which  finally  delivers  the  purified  sewage  to  the  settling  basins, 
requiring  three  hours  to  pass  through.  These  settling  basins 
are  not  for  the  purpose  of  causing  additional  purification,  but 
to  clarify  the  fluid,  as  there  are  certain  mineral  substances  in 
the  sewage  which  the  bacteria  do  not  annihilate,  such  as  is 
found  in  the  Mississippi  River  water,  which  is  muddy  but 
not  injurious  to  drink.  The  sewage  then  passes  with  a  drop 
of  1 8  feet  through  the  power-house,  in  which  turbines  are 
placed,  operated  by  the  flow  of  the  sewage.  They  in  turn  run 
dynamos  which  generate  electricity,  giving  us  power  to  light 
the  plant,  run  the  sludge  pumps,  and  lift  the  clarified  sewage 
to  a  water  tower  for  flushing  purposes.  In  other  words,  by 
the  simple  gravity  flow  of  the  sewage,  it  is  purified  and  power 
is  obtained  to  run  and  light  the  plant  at  practically  no  cost. 

It  all  comes  down  to  the  fact  that  we  are  getting  nearer  to 
the  laws  of  God  than  ever  before,  which  laws  man  cannot 
improve  on,  but  can  only  strive  to  follow.  For  instance :  The 
pumps  lifting  the  sewage  from  the  low  level  to  the  Outfall 
Sewer,  is  the  sun  drawing  the  salt  water  from  the  sea  to  the 
cloud ;  the  flow  of  the  sewage  through  the  Outfall  Sewer  to 
the  Disposal  Plant,  is  the  cloud  drifting  through  the  air;  the 
spraying  of  the  sewage  over  the  stone  beds,  is  the  rain  fall- 
ing from  the  cloud  to  the  earth;  the  trickling  of  the  sewage 
down  through  the  stones  is  the  rain  sinking  into  the  earth; 
the  purified  sewage  coming  out  into  the  settling  basins,  is 
the  spring  water  bubbling  out  of  the  ground,  and  the  electric 
light  produced  by  the  flow  of  the  sewage  is  the  sunshine  after 
the  clouds  have  passed. 
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The  sewers  completed  and  under  contract,  about  i6o  miles, 
if  placed  end  to  end,  would  almost  reach  from  Baltimore  to 
New  York,  and  a  portion  of  them  are  large  enough  to  drive 
through  in  automobiles. 

I  feel  safe  in  stating  that  the  entire  built-up  portion  of  the 
City  will  be  completely  sewered  and  in  operation  in  1914,  the 
time  originally  stated,  provided  we  are  allowed  to  continue 
in  the  rapid  manner  in  which  we  have  so  far  prosecuted  the 
work. 

Respectfully  submitted, 

Cai^vin  W.  HendricKj 

Chief  Engineer. 
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APPENDIX  "B" 


Providence^  R.  I.,  April  14,  1910. 

Sewerage  Commission  of  the  City  oe  Baltimore, 

Peter  Leary,  Jr.,  Brig.-Gen'l.  U.  S.  A.,  Chairman, 
Baltimore,  Md. 
Gentlemen  : 

Complying  with  the  request  contained  in  the  letter  of  W.  D. 
Piatt,  Chairman  pro  tern.,  of  the  Sewerage  Commission,  dated 
March  2,  1910,  "that  the-  Advisory  Engineers  shall  inspect 
and  report  on  the  work  completed  since  their  last  inspection; 
also  on  certain  plans  prepared  for  future  work,"  we  have  made 
the  inspection  requested  and  respectfully  report  as  follows: 

On  March  17,  1910,  we  met  at  your  office  in  Baltimore,  con- 
ferred with  Mr.  Calvin  W.  Hendrick,  Chief  Engineer,  examined 
certain  plans  prepared  for  future  work,  which  he  brought  to 
our  attention,  and  under  his  guidance  visited  the  Sewerage 
Pumping  Station  in  the  city  and  the  sewage  disposal  works 
near  Back  River. 

At  the  pumping  station,  we  found  that  the  masonry  walls 
were  nearly  completed.  They  had  a  substantial  appearance 
and  we  believe  that  they  will  support  the  building  and  ma- 
chinery to  be  placed  thereon. 

At  the  sewage  disposal  works,  we  noted  that  by  far  the 
larger  part  of  the  masonry  and  piping  had  been  completed, 
and  that  the  placing  of  the  crushed  stone  in  the  sprinkling 
filters  had  been  begun.  We  saw  the  completed  masonry,  as 
well  as  the  materials  which  were  entering  into  the  construc- 
tion of  the  works  in  progress.    We  examined  the  under  drains 
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of  the  sprinkling  filters,  which  are  moulded  in  the  concrete 
base  and  covered  with  perforated  flat  tiles  which  form  the 
floor  on  which  the  crushed  stone  of  the  filters  is  to  be  placed, 
also  the  crushed  stone,  a  small  part  of  which  had  been  put  in 
place. 

All  of  the  work  which  we  examined  appeared  to  be  thor- 
oughly well  done.  We  were  especially  pleased  with  the  under 
drains  of  the  sprinkling  filters,  and  believe  these  drains  formed 
in  the  concrete  and  covered  with  perforated  flat  tiles  are  far 
better  than  drains  made  of  half  round  tiles  laid  upon  a  flat  floor 
of  concrete,  such  as  have  been  generally  used  heretofore.  The 
crushed  stone  which  had  been  placed  in  the  sprinkling  filters 
was  substantially  in  accordance  with  our  former  recommenda- 
tions as  to  size  and  quality. 

One  of  the  plans  brought  to  our  attention  was  a  plan  of 
a  filter  bed  for  the  disposal  of  sludge,  designed  by  Mr.  Hen- 
drick,  and  while  on  the  ground  we  examined  the  site  selected 
for  this  bed.  In  making  the  design,  Mr.  Hendrick  was  guided 
in  part  by  information  which  he  had  received  as  to  the  success- 
ful use  of  a  similar  bed  for  the  disposal  of  sludge  much  like 
that  which  would  be  discharged  upon  a  bed  from  the  works 
at  Baltimore.  The  bed  is  well  designed  and  as  the  disposal 
of  sludge  is  one  of  the  most '  difficult  problems  connected  with 
sewage  disposal  and  the  information  which  he  has  obtained 
appears  to  be  trustworthy,  we  recommend  the  construction 
of  the  bed. 

The  other  plans  brought  to  our  attention  were  a  series  of 
sketches  of  screens,  and  while  at  the  disposal  works  we  ex- 
amined the  chambers  built  to  receive  them.  As  the  subject 
of  screening  is  a  very  important  one  and  as  the  plans  were 
not  beyond  the  tentative  stage,  we  devoted  the  greater  part 
of  March  i8,  the  second  day  of  our  visit,  to  a  conference 
with  Mr.  Hendrick  upon  this  subject,  and  while  there  are 
as  yet  no  final  plans  for  us  to  approve  or  disapprove,  we  are 
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of  the  opinion  that  it  is  desirable  to  proceed  substantially  along 
the  following  lines : 

First,  to  provide  coarse  screens  for  the  screen  chamber  at 
the  end  of  the  outfall  sewer  to  remove  from  the  sewage  coarse 
materials,  such  as  rags,  paper,  corks,  half  lemons,  toys,  sticks 
and  similar  substances  which  might  clog  the  pumps  used  for 
pumping  sludge  from  the  hydrolytic  and  sludge  digesting 
tanks. 

Second,  to  provide  a  screen  between  the  hydrolytic  tanks 
and  the  sprinkling  filters  fine  enough  to  remove  the  compara- 
tively small  amount  of  suspended  matters  coarse  enough  to 
cause  trouble  by  clogging  the  nozzles  used  for  spraying  the 
sewage  upon  the  crushed  stone  of  the  sprinkling  filters. 

It  is  not  customary  to  install  a  screen  between  hydrolytic 
tanks  and  sprinkling  filters,  because  nearly  all  of  the  suspended 
matters  will  be  removed  from  the  sewage  by  the  first  set  of 
screens  and  by  the  separation  of  the  suspended  matters  from 
the  sewage  which  takes  place  in  the  hydrolytic  tanks  by  sedi- 
mentation and  flotation.  Some  suspended  matters  coarse 
enough  to  clog  the  sprinkling  nozzles  will,  however,  unavoid- 
ably be  carried  along  with  the  sewage,  and  we  beheve  that 
a  screen,  nearly  automatic  in  operation  and  fine  enough  to 
remove  such  matters  will  be  a  valuable  feature  of  the  works. 

The  most  efficient  nozzle  for  spraying  the  sewage  uniformly 
over  the  whole  surface  of  the  crushed  stone  appears  to  be 
one  that  is  liable  to  clog  rather  easily  and  require  considerable 
labor  to  keep  it  in  efficient  working  condition  unless  some  such 
fine  screen  as  has  been  proposed  is  used. 

We  have  not  reached  definite  conclusions  as  to  the  best 
type  of  coarse  screen  for  use  at  the  end  of  the  outfall  sewer. 
There  are  three  types  of  screens  available  for  this  place,  two 
of  which  are  in  common  use. 

In  one  type,  the  screen  is  made  of  parallel,  fixed  bars,  from 
three-quarters  of  an  inch  to  one  inch  apart,  generally  placed 
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at  an  inclination,  with  their  tops  resting  against  a  platform 
above  the  surface  of  the  sewage.  In  operating  such  screens, 
the  coarse  material  intercepted  is  lifted  by  rakes  to  the  plat- 
form. Such  screens  are  especially  adapted  to  small  sewerage 
systems  where  they  can  be  easily  raked  by  hand  with  rakes 
of  ordinary  size.  At  Baltimore,  the  depth  of  sewage  against 
the  screens  will  be  at  times  as  much  as  nine  feet  and  the  plat- 
form must  be  somewhat  higher  than  the  surface  of  the  sewage, 
so  that  to  rake  such  screens  by  hand  will  be  difficult  on  account 
of  the  long  handles  required  for  the  rakes. 

The  screen  with  inclined,  fixed  bars  has  the  advantage  over 
other  types  that  it  is  more  simple  and  has  the  further  advantage 
over  a  screen  that  is  lifted  that  no  large  substance  can  get 
past  it;  moreover,  a  screen  of  this  kind  can  be  placed  longi- 
tudinally in  the  chambers  already  provided  at  the  end  of  the 
outfall  sewer  and  in  this  way  provide  a  larger  screen  area 
than  it  is  feasible  to  provide  in  those  chambers  by  any  other 
method.  The  objection  to  this  type  of  screen  is  the  difficulty 
of  raking  unless  some  efficient  rake  operated  by  power  is 
devised. 

The  second  type  of  screen  which  is  much  used  on  large 
works,  especially  where  the  sewers  are  far  below  the  surface 
of  the  ground,  consists  of  screen  cages  which  can  be  lifted  to 
the  level  of  the  platform  above  the  surface  of  the  sewage  and 
easily  cleaned  while  they  are  up.  Such  screens  are  usually 
placed  one  behind  the  other,  so  that  when  one  screen  is  up 
the  other  remains  below  in  use,  but  notwithstanding  this  pre- 
caution some  large  substances  are  liable  to  get  by  the  screens ; 
moreover,  the  effective  screen  area  of  such  cages  in  the  screen 
chamber  at  Baltimore  will  be  considerably  less  than  that  of 
the  longitudinal  fixed  screens  above  described. 

The  third  type  which  may  be  considered  consists  of  a  revolv- 
ing screen  turning  upon  an  axis  so  placed  that  each  part  of 
the  screen  at  each  revolution  is  brought  above  the  surface 
of  the  sewage  where  it  may  be  cleaned. 
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We  think  is  advisable  that  further  studies  be  made  of  these 
three  types  of  screens  and  especially  that  an  endeavor  be 
made  to  design  a  simple  and  efficient  rake  for  cleaning  a  screen 
with  inclined,  fixed  bars.  If  such  a  rake  can  be  devised,  we 
should  prefer  this  type  of  screen. 

It  is  our  judgment  that  a  revolving  screen  should  be  de- 
signed for  the  fine  screen  between  the  hydrolytic  tanks  and 
the  sprinkling  filters  and  we  believe  that  a  screen  of  this 
type  can  be  constructed  which  will  work  satisfactorily.  Pro- 
vision should  be  made  for  cleaning  this  screen  with  a  jet  or 
stream  of  water  and  the  material  washed  from  it  should  be 
conveyed  through  a  pipe  back  to  the  upper  end  of  the  lower 
compartment  of  a  hydrolytic  tank,  so  that  the  solid  particles 
will  again  have  an  opportunity  to  settle  or  float  to  the  surface 
while  the  sewage  is  passing  •  through  the  tank. 

The  screening  of  the  sewage  is  an  important  part  of  the 
work,  the  two  essential  features  of  which  are  to  thoroughly 
screen  the  sewage  at  the  least  cost,  and  to  accomplish  these 
results,  the  screens  should  be  skillfully  designed. 

We  will  send  a  separate  communication  to  Mr.  Hendrick, 
giving  at  length  our  suggestions  as  to  the  technical  features 
to  be  considered  in  making  designs  of  these  various  types  of 
screens. 

We  are  pleased  to  note  the  progress  which  has  been  made 
in  your  great  work  since  the  date  of  our  last  inspection  and 
we  believe  the  progress  has  all  been  in  the  right  direction. 

Respectfully  presented, 

Samuee  M.  Gray, 
Frederic  P.  Stearns, 

Advisory  Engineers. 
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APPENDIX  "C" 


Grand  Jury  Room 

Criminai<  Court  oif  Bai^timore. 

Baltimore,  January  4,  191 1. 
E.  Edmunds  Foster,  Esq., 

Foreman  of  the  Grand  Jury, 

September  Term,  1910. 
Sir: 

About  the  time  that  this  September  term — 1910 — of  the 
Grand  Jury  for  Baltimore  City,  convened,  there  existed  a  certain 
'condition  that  seemed  to  demand  an  investigation  by  your 
Sanitary  Committee.  During  the  heated  term  of  the  summer 
months,  and  especially  towards  the  end  of  that  period,  the 
bad  odors  from  the  harbor  were  most  persistent.  Inquiries 
were  made  of  the  Health  Department  about  this  seeming 
nuisance  and  we  were  told  that  conditions  were  not  as  bad 
as  would  be  supposed.  In  fact,  the  intensity  of  these  odors 
was  but  an  index  of  a  beneficial  decomposition  that .  relieved 
the  danger  to  the  health  of  the  City,  rather  than  otherwise, 
and  it  was  suggested  that  even  this  disagreeable  feature  of 
odor  would  be  relieved  in  the  near  future.  This  inquiry  brought 
to  our  attention  certain  details  of  the  new  Sewerage  System 
that  was  being  built,  and  naturally  led  to  a  desire  to>  investi- 
gate this  work.  We  let  it  be  known  that  an  inspection  would 
be  agreeable  to  this  Grand  Jury,  and  the  Sewerage  Commis- 
sion willingly  entertained  the  idea.  The  Commission  placed 
everything  at  our  convenience  and  the  work  proved  not  only 
interesting  but  profitable.  Eew  of  us  had  realized  the  magni- 
tude of  this  undertaking,  and  what  had  so  far  been  accom- 
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plished.  The  simplicity  of  the  system  itself,  and  the  approxi- 
mation to  nature's  own  methods  in  the  disposal  and  purifica- 
tion of  the  sewerage  of  a  large  city  like  Baltimore,  was  a 
revelation.  The  big  engineering  task  that  was  being  accom- 
plished and  yet  the  very  evident  economy  that  was  being 
practiced  without  detriment  to  any  detail,  was  remarkable  and 
we  feel  proud  to  think  that  when  the  work  is  finished,  Balti- 
more will  have  a  Sewerage  System  that  will  be  a  criterion  for 
every  other  city  in  the  world.  As  a  scientific  proposition,  it 
is  evident,  that  the  work  has  not  only  been  carefully  planned, 
but  excellently  executed:  We  are  pleased  to  give  it  our  earnest 
approval. 

We  understand  that  another  loan  of  $10,000,000  will  be  asked 
at  the  coming  spring  election.  We  are  sure  that  the  citizens 
of  Baltimore  will  see  that  this  loan  is  enacted.  To  stop  the 
v/ork  on  this  System  would  be  a  great  error  and  a  blot  on  our 
city.  Any  disorganization  of  the  present  force  would  be  a 
serious  inconvenience  in  the  ultimate  accomplishment  of  the 
task,  and  a  failure  to  provide  the  loan  would  be  an  almost 
criminal  neglect. 

The  Chief  Engineer  seems  to  be  not  only  a  man  of  great 
capacity,  but  his  knowledge  of  details,  and  his  plans  for  a 
system  that  will  take  care  of  the  Sewerage  problem  for  the 
whole  city,  would  justify  any  endorsement  that  we  could  make 
of   him. 

The  character  of  the  Commission  itself,  and  the  earnest 
harmony  that  exists  between  the  individual  Commissioners  and 
the  responsible  head  of  this  enterprise,  persuades  us  that  when 
the  work  is  finally  done,  the  people  of  Baltimore  will  be  satis- 
fied. 

Respectfully  submitted, 

James  E.  Hancock, 
Charles  D.  Reid, 
S.  H.  FoxwEEL, 
Walter  P.  Wright, 
S.  I.  Hamburger. 
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4,300  cu.    yds.    excavation    for    power-house, 

double   conduits,   etc. 
1.535  lin.   ft.  excavation  for  single  conduits. 
2,000  cu.  yds.  overhaul. 
150  cu.  yds.   gravel  refill. 
350  cu.  yds.  loam. 
112  M.  ft.,  B.  M.,  sheeting,  sheet-piling,  etc., 

and   lumber  in  foundations. 
500  lin.  ft.  timber  piles  in  place,         ' 
2,000  lin.  ft.  4-inch  to  lo-inch  underdrains. 
3,560  cu.  yds.  concrete  masonry. 
1,500  hn.   ft.   reinforced  concrete  piles. 
225  sq.  yds.  granolithic  surface. 
j|25,ooo  pounds  reinforcing  bars. 
1,000  pounds  wrought-iron  work. 
425  lin.  ft.  wrought-iron-pipe  railing. 

Roofing,  metal  window  frames  andsash, 
carpenter  and  mill  work  and  building 
hardware,  for  power-house. 
Pump-house  building  complete. 
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Sanitary      Con. 
No.  46,  Power- 
house,  Pump- 
house    and 
Land    Condu- 
its, Back  River 
Disp.   Works. 

sewuragb;  commission. 


41 


o 

M 

< 

w 

X 

o 

I — I 

pi 
K^ 
Q 

Eh 

w 

CO 

o 

w  <; 
J   Pi 


o 


pq 


E-i 

^: 
o 
u 

o 

M 


Proportion 

OF  Work 

Completed 

Dec.  31,  1910. 
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Principal  Items  of  Work. 

6,125  lin.  ft.  wooden  piles. 

100  3-inch  by  12-inch  wooden  caps. 
5,030  lin.  ft.  60-inch  diameter  wood-stave  pipe, 

laid  under  water,  complete. 
5,ooa  pounds  i-inch  galvanized,  round  steel  con- 
duit stirrups. 
2  special     underwater     discharge    elbows, 
complete  in  place. 
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Sanitary      Con, 
N0.47,  Under- 
w  at  er  D  i  s- 
charge      Con- 
duits,    Back 
R  i  V  e.r     Dis- 
posal Works. 
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Dec.  31,  1910. 
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29,000  lin.  ft.    8-inch  sewer. 
2,450  lin.  ft.  lo-inch  sewer. 
1,250  lin.  ft.  12-inch  sewer. 
3,800  lin.  ft.  15-inch  sewer. 
550  lin.  ft.  20-inch  sewer. 
500  cu.  yds.  rock  excavation. 
55  cu.  yds.  concrete  masonry. 
700  lin.  ft.  4-inch   and  6-inch   underdrain. 
300  M.    ft.,    B.    M.,    sheeting,    shoring    and 
bracing. 
1,650  lin.  ft.  standard    manholes. 
60  lin.  ft.  special  offset  manholes. 
188  manhole  frames  and  covers. 
1,350  manhole  steps. 
19  drop  connections. 
14,300  lin.   ft.  vitrified-pipe  house-connections 
2,415  branches. 
825  lin.   ft.  vitrified-pipe  standpipes. 
II  lamphole  frames  and  covers. 
57  water-supply  cocks  in  terminal  manholes. 
600  lin.  ft.  i^-inch  pipe  for  water  supply  to 
terminal  manholes. 
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Sanitary      Con. 
No.    48,    Lat- 
eral    Sewers, 
District  19-B. 
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Dec.  31,  1910. 
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10,250  cu.  yds.  earth  excavation  in  open  trench. 
300  cu.  yds.  earth  excavation  in  tunnel. 
200  cu.  yds.  rock  excavation  and  refill. 

Rebuilding  45   lin.   ft.   66-inch  masonry 
storm-water  drain. 
650  cu.  yds.  embankment. 
377  cu.  yds.  brick  masonry. 
4,200  cu.  yds.  concrete    masonry. 
140,000  pounds  reinforcing  steel. 
6,500  pounds    steel-wire    fabric    or    expanded 

metal. 
16,000  pounds   structural   steel. 

240  lin.  ft.    24-inch    diameter    cast-iron-pipe 
sewer. 
2,500  lin.  ft.  6-inch  and  8-inch  underdrain. 
165  M.  ft.,  B.  M.,  sheeting,  sheet-piling,  etc., 
and  lumber   in   foundations. 
1,000  lin.   ft.   piles. 

8  manhole  frames  and  covers. 
55  manhole  steps. 
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Hydraulic  turbines  and  governors. 

Head-gates  and  bulkheads  in  penstock,  tail  race 

and  discharge  chamber. 
Oil  engine. 

Alternating  current  generators  and  exciters. 
Excavation  and  embankmenr. 
Traveling  crane. 
Switchboards. 
Tile  and  metal  conduits. 
Manholes. 
Lead-covered  cable. 
Interior  wiring  and   lighting  fixtures. 
Arc  lighting  circuit. 
Float  control  apparatus. 
Motors  and  motor-generators. 
Transformers. 
Deep  well  pumping  head. 
Centrifugal  pumps. 
Cast  and  wrought  iron  pipe  and  fittings,  valves 

and  valve  boxes. 
Structural   steel  and  iron  work,   etc.,   etc. 
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Sanitary     Con. 
No.   SI,   Elec- 
trical    and 
Mechanical 
Equipment, 
Sewage     Dis- 
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OP  Work 

Compi,eted 

Dec.  31,  1910. 

81  per  cent. 
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6,450  CU.  yds.  earth  excavation  and  refill. 
500  cu.  yds.  refill  in  completed  trenches. 
3,525  cu.  yds.  rock  excavation  and  refill. 
2,350  lin.  ft.  lo-inch  sewer. 
12  lin.  ft.  12-inch  sewer. 
3,630  lin.  ft.  15-inch  sewer. 
900  lin.  ft.  18-inch  sewer. 
1,000  lin.  ft.  22-inch  sewer. 
,  10  lin.  ft.  24-inch  sewer. 
800  cu.  yds.  embankment. 
100  cu.  yds.  concrete  masonry. 
7,550  lin.  ft.  4-inch  to  8-inch  underdrain. 
20  M.  ft.,  B.  M.,  sheeting,  sheet-piling,  etc. 
450  lin.  ft.  manholes. 
37  manhole  frames  and  covers. 
300  manhole  steps. 
2  lamphole  frames  and  covers. 
36  drop  connections. 
370  branches. 

100  lin.  ft.  vitrified-pipe  standpipes. 
25  lin.  ft.  vitrified-pipe  lampholes. 
33  connections  built  into  manholes. 

Note— This  contract  was  for  the  completion 
of  the  work  covered  by  Sanitary  Contract  No. 
41,  which  was  abandoned  by  the  contractor  when 
72  per  cent,  completed. 
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OF  Work 

Completed 

Dec.  31,  1910. 

5 
0 

u 

V 

a. 

Is 

2 

8 

in 

(3 

3 

q 

M 

in 

0 

S 
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21,500  lin.  ft.    8-inch  sewer. 
S50  lin.  ft.  lo-inch  sewer. 
270  lin.  ft.  12-inch  sewer. 
645  lin.  ft.  22-inch  sewer. 
2,615  lin.  ft.  27-inch  brick  and  concrete  sewer. 
750  cu.  yds.  rock  excavation. 
140  cu.  yds.  sewer-brick  masonry. 
620  cu,  yds.  concrete  masonry. 
1,500  lin.  ft.  4- inch  and  6-inch  underdrain. 
300  M.    ft,    B.    M.,    sheeting,    shoring    and 
bracing. 
1,650  lin.    ft    standard    manholes. 
10  lin.  ft.  special  offset  manholes. 
2  special  drop  manholes. 
178  manhole  frames  and  covers. 
1,325  manhole   steps. 

12  drop  connections. 
7,600  hn.  ft.  vitrified-pipe  house-connections. 
1,296  branches. 

50  straight   or   bevel    connections. 
10  6-inch  cast-iron  bases  for  standpipes. 
220  lin.    ft.    vitrified-pipe    standpipes. 
ID  lamphole  frames  and  covers. 
57  water-supply   cocks    for   terminal    man- 
holes. 
500  lin.  ft.  154-inch  pipe  for  water  supply  to 
terminal  manholes. 
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Proportion 

OF  Work 

Completed 

Dec.  31,  1910. 
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3,500  cu.  yds.  excavation  for  72-inch  drain. 
16,465  cu.  yds.  excavation  for  69-inch  drain. 
3,27s  lin.    ft.   inlet   connections. 

24s  cu.  yds.  brick  masonry. 
2,456  cu.  yds.  concrete   masonry. 
3,725  lin.   ft.   underdrain. 
315  M.    ft,    B.    M.,    sheeting,_  shoring,    etc., 
and  lumber  in  foundations. 
2,725  cu.  yds.  rock  excavation. 
266  cu.  yds.  excavation   for  bellmouths   and 
drop  wells. 
71  manhole  frames  and  covers. 
527  lin.  ft  manholes. 
91  lin.  ft  drop  wells. 

307  galvanized  wrought-iron  manhole  steps. 
130  inlets. 

96  flushed  and  depressed  heads  for  inlets. 
210  lin.  ft  new  granite  curb. 
45  lin.  ft.  curb  removed  and  reset. 
SO  sq.  yds.  repaving. 
5  cu.  yds.   dimension-stone  masonry. 
Removing  Existing  Eden  Street  Storm- 
Water  Drains. 
30  lin.  ft.  48-inch  interior  drain. 

Date  of 
Contract. 
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OF  Work 

Completed 

Dec.  31,  1910. 
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Dec.  24,  igio. 

Next  to 
Lowest  Bid. 
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780  lin.  ft.  42-inch  circular  drain. 
120  lin.  ft.  18-inch  circular  drain. 
55  lin.  ft.  inlet  connections. 
10  cu.  yds.  brick  masonry. 
15  cu.  yds.  concrete  masonry. 
1,000  pounds   steel   bars   for   reinforcing   con- 
crete. 
500  lin.  ft.  6-inch  underdrain. 
20  M.    ft.,    B.    M.,    sheeting,    shoring,    etc.,. 

and  lumber  in  foundations. 
15  cu.  yds.  excavation  for  bellmouths. 
4  manhole    frames    and    covers. 
30  lin.   ft.  manholes. 

20  galvanized  wrought-iron  manhole  steps. 
6  inlets. 

4  flush  heads  for  inlets. 
25  lin.  ft.  new  granite   curb. 
20  lin.  ft.  curb  removed  and  reset. 
10  sq.  yds.  repaving. 

Date  of 
Contract. 

July  29,  1910 
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Storm -Water 
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